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AN EVERLASTING FALLACY. 


PROBABLY few editors or publishers have ever launched their 
journalistic bark without entertaining the illusion that if they 
could induce each of their subscribers to send in a new one 
they would thus double their subscription lists. The plan is 
so simple, the reasoning is so sound, and the result so desirable, 
that it is hard to dismiss the idea entirely. Of course, there is 
the fatal if. In Elibernian phraseology, ‘‘to say it is easy, 
but to do it,’’ or have it done, there is where the interrogation 
mark comes in. There is, of course, no impossibility in the 
way of any subscriber getting and sending a new one. In 
fact, to most of them it would probably be an easy task to 
undertake and accomplish. The lack of an adequate motive 
is the only obstacle in the way. Some excellent reasons can, 
however, be given why each and all of our subscribers should 
. send us a new recruit, In the first place, the argument which 
one of our contemporaries—a hilarious chap—used in solicit- 
ing an advertisement from a stern railroad president, who 
replied interrogatively to the persuasion of the solicitor by 
asking sternly, ‘‘ Why should [ advertise in your paper? What 
good willitdome?’’ “Qh, it won’tdo you a —— bit of good,” 
the solicitor replied, ‘‘ but think of the good it will dome.’’ To 
those of our subscribers who can see no advantage to them re- 
sulting from sending us a new one we reply, ‘‘ But think of the 
good it will do us.”’ 

But to present the matter argumentatively : have our sub- 
scribers ever reflected seriously on the question, and is it quite 
certain that they would not be advantaged by increasing our 
list of subscribers and readers? To increase that list is to add 
to our sinews of war. 

It was said of the celebrated Mr. Beecher that when he 
commenced his ministerial career in Indianapolis he was in the 





habit of saying so many things in the pulpit which made some 
of his congregation smile that finally a committee of his church 
officers was appointed to remonstrate with him thereon. 
‘“*Oh,’’ he replied, on hearing what their errand was, ‘‘ if you 
gentlemen only knew the funny things which I don’t say.”’ 
Now, our readers don’t know the good things which we don’t 
publish, because they would cost too much. We don’t know 
how much information we could get if the expense could be 
incurred of going or sending for it. Valuable contributions 
must be refused at times because of their cost. Illustrations 
must be omitted for the same reason. At present we have no 
geniuses on the staff of this paper ; with a sufficient increase 
of revenue we would do our best to employ one or more. 

Gentlemen subscribers—and ladies, if there are any—you 
would be greatly benefited by increasing our subscription 
list. Of course the satisfaction of doing a good deed and of 
working in a worthy cause would be yours, and you would 
be affected as the moon is by reflected light. Our brilliancy 
would be increased, which would illuminate you. Consider 
the matter, and if your inclinations, your self-interest, or your 
impulses prompt you to do so, secure for us one or more new 
subscribers for the year 1895 ; but whether you do or not, we 
take great pleasure in wishing you a Happy New YEar. 

M. N. Forney. 
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EDITORIAL NOTES. 


SE 


THE attention of our readers is called to the large amount 
of aeronautical matter that is published in this issue. We 
found that the usual four pages that has been allotted to this 
department of the paper was insufficient to contain all of the 
interesting contributions that we have received, and therefore 
eight pages have been devoted to it. In order, however, that 
the space devoted to general engineering might not be cur- 
tailed, the size of the issue has been increased to 52 pages. 


Ir is not many years since it was firmly believed and openly 
preached that American manufacturers could not make ships, 
and even if they could, they could not make the armor to pro- 
tect them. This position has been utterly destroyed, and no 
sooner has it been accomplished than we hear of them pros- 
pecting for foreign work, which has now been secured in an 
order that has just been given’to the Bethlehem Iron Company 
for armor plate for Russian vessels. It attracts attention be- 
cause we believe it is the first ; hut from the success that has 
been already achieved by this firm in the tests executed in this 
country, it is not likely to be the last. 


TueE Rules of Interchange, as formulated by the Master Car- 
Builders’ Association, have been troubled waters in which to 
navigate the craft of the department for many years, and the 
Arbitration Committee has been busy in settling disputes 
that have arisen over the varied interpretations of the code. 
Every convention sees modifications introduced and much time 
devoted to the pros and cons of the discussion that this subject 
always starts and sustains. To the outsider and, indeed, to 
the participants, it seemed that there was no final solution 
probable until the rouds centering in Chicago, tired of the 
delays and vexations that the application of the rules in- 
volve, have entered into an agreement to ignore them, and 
have formulated a little code of theirown. To say that the 
whole country is watching and hoping for the success of the 
experiment is putting it mildly. It is ramored that the New 
England roads, encouraged by the example set in the West, 
are about to try the same methods of solving the problem, It 
would be passing strange if, after all the trials and tribulations 








2 THE AMERICAN ENGINEER 





[January, 1895. 








over the interchange rules of the past decade, they were to be at 
last settled by the simple process of cutting the Gordian knot. 
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THE ANNUAL MEETING OF THE MECHANICAL 
ENGINEERS. , 








Tue proceedings of the annual meetings of the American So- 
ciety of Mechanical Engineers and other kindred associations 
have now become so voluminotis that it is impossible for a 
monthly publication like the AMERICAN ENGINEER to give 
even an intelligible abstract of the papers and- discussions. 
All that can be done is to publish such papers as have special 
value, and, by way of comment, refer to others which shed 
any new light on questions which are of interest to us and our 
readers. 

On another page fhe admirable paper by Professor Goss, 
with the title An Experimental Study of the Effect of the 
Counterbalance in Locomotive Driving- Wheels upon the Press- 
ure between Wheel and Kail, is reprinted, with the discussion 
thereon. . The latter, in which the writer took a part, will per- 
haps make any further comment here superfluous. There is 
an undoubted tendency among reformers to exaggerate evils 
which they undertake to reform. In that paper it was shown 
that the rear or trailing wheels of the experimental locomotive 
at the Perdue University, where the investigations were made, 
and which had 54.2 per cent.’of excess of counterbalance, as 
determined by an average of five rules ‘‘in common use,’’ 
lifted entirely clear of the rail at a speed of 58.3 miles per hour. 
The main driving-wheel, which had an excess of only 4 per 
cent.; did not rise clear of the rail, and, from the diagrams in 
fig. 4, it would appear that the wire which was run under the 
wheels whose original diameter was 0.037 in. and the compres- 
sion of which recorded the downward pressure of the wheels, 
was reduced.at the point of minimum pressure to about 0.2375 
in., showing that there was considerable downward pressure 
even at that point. This wheel had a total counterbalance of 
550.2 lbs. It would be interesting to know to what cxtent the 
thickness of the wire would have been affected if the wheel 
had been cvunterbalanced by Rule B, referred to in the paper, 
which would have made the weight only 462 lbs. Locomo- 
tive engineers would like to know what the variation of press- 
ure on the rail is when a locomotive is counterbalanced by any 
of the rules which give good results in practice. As was 
pointed out in the discussion, all that the paper proves is that 
an excess of counterbalance produces some bad effects which 
may be dangerous. This may be a good reason for being very 
careful that locomotives have not an excess of balance weights, 
but hardly justifies sensational statements of the injurious 
effects of such weights when they are most advantageously 
proportioned. There can be no doubt, though, of the fact 
that even in the latter case counterbalance weights produce 
very serious disturbances in locomotives when they are work- 
ing at high speeds, and that it is very desirable to eliminate 
these disturbances if we can do’so without incurring other 
evils more serious than the effects of such weights. The 
most successful effort which has thus far been made to do this 
is that of M. Baudry, Chief Engineer of Traction of the Paris, 
Lyons & Mediterranean Railway, one of whose engines was 
illustrated in the RAmLROAD AND ENGINEERING JOURNAL of 
November, 1892, page 499, and agaia in the AMERICAN ENGI- 
NEER of June, 1893, pages 296-299, and in this number on page 
$1. Asimilar engine for the Northern Railway of France was il- 
lustrated in March, 1893, and one of them was exhibited at the 
Chicago Exhibition in the same year, and which did not seem to 
attract the attention from American engineers which its merits 
deserved. Mr. George 8S. Strong has designed an engine on 
similar lines, and efforts are now being made to introduce it in 
this country. 

The French locomotives referred to are of the compound 








type, with four cylinders, four driving-wheels and a four- 
wheeled truck, The small or high-pressure cylinders are out- 
side and connected to the rear or trailing pair of drivers, The 
large or low-pressure cylinders are inside the frames, and are 
connected to a cranked axle to which the forward or main 
driving-wheels are attached. The two cranks on each side of 


the engine are opposite to and balance each other. The two 
pairs of wheels are connected together by coupling-rods, 
From this description it will be seen that the rear or trailing 
pair of wheels are driven by the high-pressure cylinders, and 
the front pair by the low-pressure cylinders. Consequently 
each pair of these does only half the amount of work which 
the cylinders of a simple engine must do, and the only func- 
tion of the coupling-rods is to hold the two pairs of wheels in 
their proper relative positions. Consequently all the parts 
may be and were made very light. Of course there is consid- 
erable duplication of parts, and there is the cranked axle and 
inside cylinders, which are great bugbears to Americans. The 
evil of the former, it is believed, however, is exaggerated here, 
and is not as great now, with the improved materials and 
methods of manufacture of:the present day, as it was 40 years 
ago, the experience of which time with such axles some of 
us old fellows still remember. The evils of inside cylinders 
are also lessened by placing the valve-seats vertically and on 
the outer sides of the cylinders. This permits the steam-chests 
and their covers to be removed from the outside, and also 
makes the valve gear accessible, the high-pressure or outside 
cylinders being attached farther back on the frames than the 
low-pressure ones are, which permits of access to the valve 
faces of the latter from the outside. 

Mr. Strong has worked in somewhat the same direction, but 
he connects both pairs of cylinders to the front driving-axle. 
Now, it seems as though, from a purely mechanical stand- 
point, that these are the most perfect forms of locomotives 
that have yet been designed. Whatever advantage there is in 
compounding ought to be realized in an engine of this type ; 
and by locating the two cranks on each side opposite to each 
other the reciprocating parts of the one will balance those of 
the other. It is necessary, then, to balance only the revolving 
parts, which presents no difficulties. 

It is to be hoped that Professor Goss will tell us, however, 
just what the effects of counterbalances are when they are pro. 
portioned.in the most approved way, und indicate the conse- 
quentevils. It will then be a question for consideration whether 
these evils are greater or less than those of duplicate cylinders 
and their connections, and duplicate valve gear, a cranked 
axle and inside cylinders. Of course the French or the Strong 
engine must be credited with the saving due to the compound 
system if they are compared with simple engines ; but there 
would be no such credit if they are compared with a two-cyl- 
inder compound locomotive. It is to be hoped that either 
Mr. Strong’s or Mr-*Baudry’s locomotive will be tried under 
fair auspices in this country. 

Besides Professor Goss’s paper, there were some others 
which were interesting to railroad men. Mr. David L. Barnes 
presented one on Rail Pressures of Locomotive Driving-W heels. 
This, with Professor Webb’s appendix, which gives an Analy- 
sis of Path of Centre of Gravity of Driving-Wheel, fills 56 
pages. The impression left after reading Mr. Barnes’ paper is 
that the subject which he has discussed is a very complex one, 
and that he is very uncertain about his conclusions. Profes- 
sor Webb’s analysis to the ordinary reader appears like a sort 
of transcendental discussion of the subject, to be understanded 
only by those who can sustain mental existence in an ether of 
pure mathematics, and do not require an ordinary atmosphere 
for their intellectual sustentation. We have not been able to 
draw many practical deductions from either, although perhaps 
a more profound study of each might reveal their esoteric 
meaning. 
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Two other papers were read at the meeting which were in- 
teresting, but neither of them entirely fulfilled the promise of 
its title. One was by Mr. G. W. Bissell, of Ames, Ia., on 
The Effect of Clearance on the Economy of a Small Steam 
Engine. He took a small engine with a 4} x 9 in. cylinder, 
and by retapping the holes for attaching indicator pipes and 
inserting therein pieces of 1-in. pipe of sufficient length, he in- 
creased and diminished what was practically the clearance 
space in the cylinder. The conclusions deduced from the ex- 
periments was ‘‘ that the maximum economy at all loads is 
obtained with a clearance of about 144 per cent. of clearance.” 
This conclusion is important if true. The engine was a throt- 
tling slide-valve engine, the exhaust being condensed in a 
Wheeler surface condenser, operated by a small combined air 
and circulating pump. The question of most economical 
amount of clearance in engines involves a good many more 
elements than Mr. Bissell apparently took into account. The 
nature of the release of the steam, doubtless, would have an 
influence on the question. Thus, if the distribution of steam 
was effected by an ordinary link motion and slide-valve which 
at short points of cut-off does not give a free release to the 
steam, and is always attended with much compression, doubt- 
less more clearance would be needed than would be required 
if the release was effected by an independent valve, which 
would give a free release at all points of the stroke. Then, 
doubtless, too, the amount of clearance and the inside lap of a 
slide-valve would influence each other. It is probable, also, 
that the position of the exhaust ports, the condition of the in- 
side surfaces of the cylinder, the speed and counterbalance of 
the engine, would all influence each other. If there was little 


cylinder condensation, and the exhaust ports were located at’ 


the bottom of the cylinder so as to drain it perfectly, and if 
the moving parts of an engine balanced each other, probably 
each of these elements would help to diminish the amount of 
clearance which would be most economical. It makes one’s 
scientific fingers tingle to think of the interest and value which 
a series of experiments would have to determine these points, 
if one only had the time and opportunity. 

Another paper was by Mr. John H. Barr, of Ithaca, N. Y., 
on Experiments on a System of Governing by Compression. 
The author starts with the assumption that ‘it has been 
known for a long time that a given engine with a given initial 
pressure, etc., operates with the lowest steam consumption per 
H.P. per hour at a certain point of cut-off, and that a varia- 
tion of the point of cut-off either side of this point is accom- 
panied by a higher rate of steam consumption.”’ As Dr. 
Thurston pointed out as long ago as 1881, and as Mr. Charles T. 
Porter tried to show in a paper read at the last meeting, “‘ it 
would seem,” using Dr. Thurston’s language, ‘‘ that the ratio 
of expansion should be fixed at the best proportion for the 
steam pressure adopted, and never changed.”’ To regulate 
the power developed, he and others, including the author of 
the paper referred to above, proposed to do so by increasing 
or diminishing the back pressure or compression. There is 
neither time nor space now to follow the investigations report- 
ed in the paper before us. The writer’s conclusions were, 
from the limited experiments which he made, ‘‘ that reducing 
the mean effective pressure by increasing the back pressure 
does materially reduce cylinder condensation, as we had been 
led to expect ; but we did not secure a net saving in steam ;’’ 
and, further, ‘‘ while it is decidedly unsafe to draw conclu- 
sions from such limited data, these few trials indicate, as 
far as they go, that, whatever the possible gain from using 
compression as a method of governing may be, it will 
probably prove effective in ameliorating the wastes of the 
steam engine only to a limited degree under ordinary circum- 
stances,”’ 

It is not easy, though, to foresee what the influence of such 
diverse_causes, conditions“and elements will have upon each 





other. In patent phraseology, what will be their effect in 
combination? This would be well worth knowing. 
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NEW PUBLICATIONS. 





Poor’s Drrectory oF RatLway Orricrats. Ninth Annual 
Number. Poor’s Railroad Manual. 406 pp., 5¢ X 8% ip. 


Little need be said of this directory, excepting that it is more 
complete than ever, and that it is wonderfully convenient for 
all who have business or other dealing with railroad officials. 
It includes the officers of all railroads in North America and 
of the leading organizations auxiliary to the sega 4 systems, 
lists of officers of South American and Hawaiian railways, etc. 





CATECHISM OF CaR Patntine. By Frederick 8. Ball, Master 
Car Painter, Pennsylvania Railroad, Altoona, Pa. Re- 
printed from the Proceedings of the Master Car and Loco- 
motive Painters’ Association by the Railroad Car Journal, 
New York. 15 pp., 3% < 5% in. 


In this little report the different methods and processes of 
painting a car are described, so that a person who is ignorant 
of the whole subject can get a very good idea of it in half an 
hour by reading the questions and answers. It will be found 
pw = and could have been amplified with advantage to 
the reader. 





TRANSITION CuRvES. A Field Book for Engineers, Containing 
Rules and Tables for Laying out Transition Curves. By 
Walter G. Fox, C.E. Van Nostrand’s Science Series. 80 
pp., 3 X 54 in. ; 50 cents. 


The new field book for civil engineers, giving concise in- 
structions for laying out transition curves, is an admirable 
compilation of text and tables. The work is practical as well 
as scientific. The tables of transition curves are new, and will 
be found very useful in practice. They will save more time 
in a day’s work in the field than ten times their cost. Transi- 
tion curves are not run in on the ground in the first located 
lines, but are a refinement to be-introduced in the track align- 
ment when the rails are being laid and finall ay or 
operating. The book is in convenient form, and will be easily 
carried in the pocket of the field engineer. 





AccuURATE TABLES OF DIAMETERS, AREAS, WEIGHTS, ETC., 
oF CoLp-DRAWN SEAMLESS STEEL Tusrne. By O. J. Ed- 
wards, Ellwood City, Pa. 10 pp., 5¢ x 6} in. 

The Ellwood-Ivins Tube Company are manufacturers of 
high grade seamless tubing, they say, in all metals from ,, in. 
to + in. in diameter. Assumably the author is connected with 
this establishment, although it is not said soin his publication. 
He has published a series of tables which give the internal 
diameters, areas external and internal, area of cross section of 
metal, weight in pounds per foot and per inch of tubes vary- 
ing from } in. to 24 in. external diameter, and made of differ- 
ent thicknesses of material varying from .014 in. to .259 in. 
These tables are very conveniently arranged, and are well print- 
ed. A full explanation of each would have enabled the reader 
to understand them easier than he can without such explana- 
tions. 


PENNSYLVANIA RAILROAD MEN’s News. Issued monthly by 
the Pennsylvania Railroad Young Men’s Christian Associa- 
tion, Philadelphia. - 22 pp., 68 X 94 in. 


This little monthly comes to us resplendent in fine typogra- 


. phy, engraving and coated paper. About one-half of the num- 


ber before us is filled with an article on the Passenger Depart- 
ment of the Pennsylvania Railroad, with portraits of a large 
number of its principal officers. This suggests the inquiry, 
Why the fondness for having their pictures published which 
seems to be so characteristic of this department? Probably 
there are more portraits of passenger.agents and other officers 
in that branch of railroad service published than of all others 
taken together. It must be that it is thought that their good 
looks will attract ‘travel to their roads. The latter half of the 
number before us is also filled with good reading, and a very 
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attractive picture of the Young Men’s Christian Association 
club house of the Pennsylvania Railroad in Philadelphia 
adorns the outside of the cover. 





* THE weekly journal Science will be published after Janua 

1 under the direction of an editorial committee in which eac 
of the scienves is represented by a man of science who is at the 
head of his department. The committee is constituted as fol- 
lows : Mathematics, Professor 8S. Newcomb (Johns Hopkins 
University and Washington): Mechanics, Professor R. 8. 
Woodward (Columbia Coilege) ; Physics, Professor T. C. Men- 
denhall (Worcester) ; Astronomy, Professor E. C. Pickering 
(Harvard University) ; Chemistry, Professor Ira Remsen (Johns 
Hopkins University) ; Geology, Professor J. Le Conte (Uni- 
versity of California) ; Physiography, Professor W. M. Davis 
(Harvard University); Paleontology, Professor O. C. Marsh 
(Yale University) ; Zodlogy, Professor W. K. Brooks (Johns 
Hopkins University), Dr. C. Hart Merriam (Washington) ; 
Botany, Professor N. L. Britton (Columbia College) ; Pbysi- 
ology, Professor H. P. Bowditch (Harvard University); Hy- 
—. Dr. J. 8. Billings (Washington) ; Anthropology, Pro- 
essor D. G. Brinton (University of Pennsylvania), Major J. W. 
Powell (Washington) ; Psychology, Professor Cattell (Colum- 
bia College). This committee assures a high scientific stand- 
ard and wide field of usefulness to the journal. 





Evectric Lighting PLANTS, THEIR Cost AND OPERATION. 
Data Compiled from Station Reports of Electric Lighting 
Plants Employing Overhead Circuits, with Suggestions Per- 
taining to the Information Usually Desired by the Non- 
Technical Reader. By W.J. Buckley. Chicago: William 

. Johnson Printing Company. 275 pp., 4% x 7 in. ; $2. 


The author of this book says in his preface that he is 
‘neither an electrician, engineer, nor expert, but a salesman, 
identified since 1885 with what is now the Fort Wayne Elec- 
tric Corporation.’’ In the little volume which he has brought 
out he treats engineering questions from a purely commercial 
view. What does it cost and what will it pay are the two 
questions which are uppermost all through his book, which is 

* written in the style in which an active, intelligent and loqua- 
cious commercial traveller would be likely to present his case. 
The purpose of what the author modestly calls a ‘“‘ pamphlet”’ 
is, he says, ‘‘ to give intending purchasers of lighting plants 
such details as may aid them in forming a fair estimate of the 
cost of construction and operation of their pro 
There are many hints given which doubtless will be useful to 
the class of readers for whom it is intended. 


PROCEEDINGS OF THE TWENTY-FIFTH ANNUAL CONVENTION 
OF THE MasTER CAR AND LOCOMOTIVE PAINTERS’ Asso- 
CIATION, Of the United States and Canada, held at Buffalo, 
N. Y., September 12-14, 1894. 48 pp., 7 x 10 in. 


This Association issues its report in a well-printed volume 
of perhaps a rather unwieldy size, but generally its make-up 
is creditable. Besides the usual speeches and reports of offi- 
cers, it gives reports on the following technical subjects : 1. 
What is the Best Method of Keeping Accounts in the Paint 
Shop? 2. What Methods and Materials Produce the Best Re- 
sults in Repainting Passenger Cars? 3. Classification of Re- 
pairs to Passenger Cars ; 4. an essay on the painting of pas- 
senger cais, in the form of questions and answers; 5. The 
Best Method of Computation and Establishing Rates for Piece- 
work ; 6. The Prevention of Loss of Paint-Shop Tools ; 7. 
Advantages of Using Ready Prepared Primers and Surfacers ; 
8. Formulas for Primers and Surfacers ; 9. What Style of 
Finish in the Construction of Passenger Equipment Cars is 
most Desirable from a Painter’s Standpoint. The discussions 
of most of these reports are given with more or less fulness. 
The volume ends with a list of members, but there is no index, 
which is inexcusable. 





On THE COVERED MARKETS NEEDED IN Rome (PER I MER- 
CATI COPORTI OCCORRENTE A Roma). By Marc Antonio 
Boldi. Rome: published by Centenari Brothers. 31 pp., 
8 X 11 in., paper covers. 


This pamphlet forms a supplement to Signor Boldi’s very 
full work on covered markets noticed in these columns some 
months ago, which work he says was deficient upon two points, 
in consequence of his being unable at that time to command 
the necessary statistics from which to draw the certain and 
practical conclusions which he is at present enabled to do from 


station.’ . 





the additional information now available, first, as regarding 
the number and capacity of covered markets necessary in rela- 
tion to the population and area of the inhabited centre. He 
choses Rome as a practical example by means of which to illus- 
trate his ideas, presenting the figures and facts upon which 
he bases his conclusions in regard to the best means of goes 
ing its needs in regard to covered markets, wholesale, partly 
wholesale, and retail ; secondly, as to the construction of cov- 
ered markets considered as a building speculation, Signor 
Boldi states that from the additional statistics now available 
it is a necessary conclusion that covered markets are to be con- 
sidered as one of the best enterprises that offer themselves to a 
public administration, and gives a financial statement to dem- 
onstrate that it would be remunerative to the municipality of 
Rome to provide the city with properly constructed and regu- 
lated covered markets. The figures are also given of the cost 
of construction and administration of covered markets in many 
European cities, and the return yielded by them, the interest 
varying, but being generally high. There are plates of plans 
for two covered markets. 


PracticaL Notes on Rope Drivine. By M. E. NewYork : 
Street Railway Publishing Company. 48 pp., 54 X 9 in. ; 
50 cents. 


The pamphlet before us consists of a reprint of articles 
which originally appeared in the Street Railway Journal, and 
which may be highly commended. In the first chapter the 
advantages of ropes over belting for dynamo driving are stated 
generally and very clearly. The second chapter is historical, 
and in about four pages describes how this system of driving 
machinery originated, and gives as much information of that 
branch of the subject as the general reader will care to have. 
The third chapter is on The Make and Strength of Ropes, and 
compares ropes made in different ways and of different mate- 
rials, and gives tables of ultimate and working strength of 
ropes. The fourth chapter is on Friction, Tension, Pulley 
Grooves, etc. On this the author says: ‘‘ Without entering 
into an elaborate mathematical investigation of this part of 
the subject, it may here be sufficient to state that the resist- 
ance of a rope to slipping in the pulley groove depends : 
(1) Upon the coefficient of friction existing between the surface 
of the pulley groove and the rope ; (2) on the angle of the 
groove ; (3) upon the arc of contact or portion of the pulley 
circumference embraced by the rope ; (4) upon the initial ten- 
sion ; and (5) indirectly upon the velocity of the rope.”” Each 
of these topics is briefly yet clearly discussed. Other chapters 
follow, on Horse Power of Ropes; Weight and Speed of 
Ropes—Centrifugal Tension ; Length of Drive and Pulley 
Grooves ; Relative Merits of the two Systems of Rope Driv- 
ing ; Splicing and Care of Ropes and Cost of Rope-Driving 
Plant. All of these topics are briefly discussed in an admirably 
clear style, and the reader goes on with the conviction that the 
writer has apres to say which is worth knowing, and tells 
it in a very agreeable and intelligible way. Altogether this 
modest brochure may be highly commended to our readers 
who have any interest in the subject which it discusses. 





ELEMENTS OF MEcHANICAL Drawine ; Use of Instruments, 
Geometrical Problems and Projection. By Gardner C. 
Anthony, A.M., Professor of Drawing in Tufts College. 
Boston: D. C. Heath & Co. 98 pp., 58 X 74 in. ; 32 fold 
ed plates ; $1.50. 


The title of this book might, perhaps, have been more prop- 
erly ‘‘ Geometrical Drawing,”’ as it only goes as far, or little 
beyond, instruction in drawing geometrical —. a later 
volume on machine drawing being announced. The first chap- 
ter is on the Outfit and Use of Instruments. Re, ing the 
first, some directions — with advantage to the student 
have been given to him for the selection of his instruments. 
The author advises that this should be entrusted to one experi- 
enced in their use. Of course where students have the advan- 
tage of a teacher and attend a technical school this is all ver 
well ; but it often happens that advice which is competent is 
not available. The second chapter is on Geometrical Defini- 
tions, Useful Propositions, and Geometrical Problems ; the 
third on Conic Sections ; the fourth on Projection ; the fifth 
on The Development of Surfaces ;. the sixth on The Intersec- 
tion of Surfaces ; the seventh on Screw Threads, Bolt Heads, and 
Bolts ; and the eighth on Isometric and Oblique Projection. 

The directions for working out all the problems for the use 
of instruments, etc., are all very clear, and although the book 
is apparently intended for a class-book, a student ought not to 
have much trouble in understanding it without a teacher. 
The plates are printed on sheets large enough so that when 
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they are unfolded the illustrations are free and clear from the 
text, so that its pages can be referred to and turned over with- 
out disturbing the plates. These are all well drawn and clearly 
engraved and printed. The only animadversion that seems to 
be called for is the binding. The sheets are fastened together 
apparently with wire, so that it is impossible to open the pages 
and have them remain so without holding them. Another de- 
fect is the absence of an index. If the author would add one, 
and the reader would supply himself with a small “‘ jimmy” 
to pry the pages open, he will find the book is an excellent one. 





LETTERING OF WorKING Drawines. By J. C. L. Fish, C.E. 
ey York: D. Van Nostrand Company. 38 pp., 8§ x 
123 in. 


The purpose of the author in this book has been to give 
draughtsmen directions for lettering drawings, and with this 
object in view, he has given aseries of different styles of letter- 
ing made 9 directly from working drawings. Preliminary 
to a series of designs of letters he = directions for the for- 
mation of a standard alphabet, and observations ‘‘ in practice 
work,” titles, ete. After many years of experience we believe 
that most draughtsmen come to the conclusion that rules for 
forming and designing letters are to a great extent useless. 
Imitation is about the only rule a boy who has any aptitude 
for lettering will need. Give him any kind of an alphabet and 
let him copy the letters, and if he can’t learn to do it in that 
way, rules for their proportions won’t help him much. 

The book before us will be useful in giving designs of vari- 
ous kinds of letters which are easily made with a pen, and by 
adopting such forms a draughtsman may save a great deal of 
time which would be wasted if he tried to imitate on a small 
scale the work of a sign painter or engraver. 

The most important thing about the lettering of a drawing 
is, first, that it should adequately designate the object repre- 
sented ; next, that it should be distinctly legible ; third, that 
the scale of the drawing should be given and the date when 
completed, and the draughtsman’s name. All of these are of 
importance—at times of very great importance. The style of 
the letters ordinarily makes very little or no difference ; often 
the more style there is, the worse the taste displayed. About 
the only rule that the writer has found useful in lettering is, 
first, draw boundary lines for the top and bottom of the let- 
ters; then sketch in the letters by the eye with a pencil before 
inking. In doing this any desirable style of letter may be imi- 
tated, and goud specimens of type or lettering which can be 
easily imitated with a pen are useful. The young draughts- 
man will then find that his main strength and awkwardness 
are the great difficulties in the way of doing good work, and 
that only by practice, care and the exercise of good taste can 
he acquire skill. 

Another rule, or, rather, practice, which has been found 
useful in laying out titles symmetrically, the author of the 
book has not referred to. Before pues a title on a drawing 
it should be first written out in full on a separate piece of 
paper and arranged in the different lines it is intended to ap- 
pear on the drawing, thus : 


Design of 
Quadruple-Track ‘Draw-Bridge 


over the 
Harlem River. 
Scale % in. = 1 ft. January 25th, 18094. 
‘Benjamin Borosson, Draughtsman. 


Having decided on the space in which this title is to appear, 
draw horizontal boundary lines to limit the size of the letters 
of each line. Then draw a vertical pape line through the 
middle of the space in which the title is to appear. Now count 
the letters in each line of the title, including each space be- 
tween words as a letter, and mark the middle letter or division 
between letters of each line. Then begin with the middle of 
each line at the vertical centre line and sketch in the last por- 
tion of each line of the title in the way it is read, and the first 
part backward, the written title being the guide to prevent 
mistakes. This will insure each line being symmetrically dis- 
posed, or nearly so, in the space devoted to the title. If, 
owing to the variation of the size of the letters, in the first and 
last parts of any of the lines it is not symmetrical, the pencil 
lines can easily be changed before it is inked in. 

Our advice to Po ughtsmen is to ignore rules for let- 
tering ; to simply imitate good examples, and depend upon 





their ‘‘ natural sense’’ instead of science in putting titles on 
drawings, and to bear in mind that a gay and fancy title on a 
drawing is nearly always in bad taste, and that the style of 
the title is of very little importance, but legibility and definite- 
ness are. 


& 
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Notes ON GOVERNMENT RariRoaps. By Arthur Pew, 
Macon, Ga. 68 pp., 6 X 9g in. ; 35 cents. 


in 
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TRADE CATALOGUES. 








In 1894 the Master Car-Builders’ Association, for conven- 
ience in the filing and preservation of pamphlets, catalogues, 
specifications, etc., adopted a number of standard sizes. 
The advantages of conforming to these sizes have been 
recognized, not only by railroad men, but outside of rail- 
road circles, and many engineers make a practice of imme- 
diately consigning to the waste basket all catalogues that-do 
not come within a very narrow margin of these standard sizes. 
They are given here in order that the size of the publications 
of this kind, which are noticed under this head, may be com- 
pared with the standards, and it may be known whether they 
conform thereto. 


STANDARDS : 
= For postal-card circulars............. 3g in. X 6h in. 
34 in. X 6 in. 
Pamphlets and trade catalogues...... 6 in. X 9 in. 
9 in. X 12 in. 
= Specifications and letter paper... ... y+ 8 in. X 10% in. 





Pirts AGRICULTURAL Works, of Buffalo, send «us a calen- 
dar for 1895 with a very good wood engraving of one of their 
double-cylinder steam road rollers printed on the card on which 
the calender is mounted. 





PrrrsBuRGH CRUSHED STEEL Company, LiMiTED, Manu-* 
facturers of Steel Emery and Steelite. 8 pp., 3} x 5% in. 

The manufacturers tell us what their steel emery and steel- 
ite will do, but do not explain what itis. A little explanation 
regarding the latter point would add to the interest and use- 
fomens of their advertising pamphlet. 





Henry C. AvER & GLEASON Company, of Philadelphia, 
have sent us some of their sheets describing the portable 
crank-pin turning machine, the Johnson self-feeding boiler- 
tube expander, and portable stay-bolt cutter, all of which this 
new company manufactures. Their works and office are in 
Philadelphia, the latter in the Betz Building. 





Test oF THE STEAMER ‘“‘ MapaGcascar,’’ Conducted b 
Henry Penton, of the Frontier Iron Works, of Detroit, Mich. 
14 pp., 54 X 64 in. 

he machinery of this steamer was furnished by the com- 
Jove named, and the boilers by Messrs. Wickes Bros., of 
aginaw, Mich., which were fitted with Howden’s system of 
forced draught by the Dry Dock Engine Works, of Detroit. 
The object of the test was to show the superior economy of 
this system. Besides giving the result of this trial, it also 
— engravings of the steamer, its engines, and indicator 
jagrams. 





CONSOLIDATED CAR-HEATING CompaANy, Albany, N. Y. 
Part XII: Electric Heaters. 28 pp., 6% x 108 in. 

This is another number of the series of excellent catalogues 
issued by this company. It sets forth in considerable detail 
the advantages claimed for the electric heaters manufactured 
by this com any gives engravings showing the interior of 
cars equiped with these heaters and details of the apparatus 
used ; a table showing fuel and other cost of heating by this 
system ; a full description of the apparatus and direction, for 
operating it ; illustrations of house heaters and letters com- 
mendatory of the Be ec The pamphlet, like oe 
sors, is well printed, the illustrations are good, the de- 
scriptions clear. 





Tue TrInkER Patent Storm Winpow ror LocomMoTIvE 
Cass, LientHouses, Prror Hovuszs, etc. H. W. Tinker, 
Patentee, Springfield, Mass. 4 pp., 8} x 11 in. 

In this circular the inventor illustrates a device for prevent- 
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ing snow, ice, frost, etc., from adhering to locomotive cab and 

er windows in cold weather. The invention consists in 
making the window glass double, and admitting warm water 
between the two panes. This is done by rubber tubes, suit- 
able valves, etc, Some excellent testimonials speak very ap- 
ping of the invention. Without any practical experience 
n the matter, it would seem as though warmed air would be 
better adapted for this purpose. The air-brake pump might 
furnish the very small supply required. 





’ CompresseD Arr. What it is Used For. Clayton Air Com- 
arg Works, 26 Cortlandt Street, New York. 1 p., 8} x 
134 in. 

This sheet gives a list of about seventy uses in which com- 
ressed air is now employed in the operation of machinery, and 
or which they furnish some or all of the appliances. It is of 

especial interest to engineers, railroad men, machine and con- 
struction shops, granite and marble works, chemical works, 
sugar-refiners, rubber and silk mills, tin ware, pipe and hose 
manufacturers, and to all industries which use artesian wells, 
automatic sprinklers for fire protection, oil for fuel, and to 
physicians, for hospitals or baths in which sprays for curative 
purposes are used. The list is mailed free on application. 





THe Paanix [Ron Works Company, Cleveland, O. 36 
pp., 6} X 9% in. 

This company makes cranes, foundry ladles, hydraulic 
presses, sheer legs, turn-tables and general machinery, all of 
which, excepting the last, are illustrated in their catalogue. 
The cover has a very neat lithograph representing a travelling 
crane, and the droll idea is represented of the earth suspended 
from it. The inside of the book has illustrations showing 
various kinds of travelling and jib cranes adapted to a variety 


of uses. There are also views of a portable or locomotive 
crane, the gearing for travellers, crab winches, a turn-table, 
foundry ladle and hydraulic press. Various tables, testimo- 


nials, etc., complete the volume. The illustrations are gener- 
ally good, although some of these representing the interiors of 
foundries are indistinct, owing to the difficulty of making 
photographs with insufficient light. That the use of cranes 
has been immensely increased is shown by the number of 
firms which are now engaged in manufacturing them. 





= THE SARGENT CoMPANY RarLway Brake SHoEs, Chicago. 
11 pp., 6 X 7 in. 

his catalogue gives an excellent description and illustra- 
tions of the brake shoe which the company manufactures, and 
a statement of its advantages. The general principle of the 
construction of this shoe is to so dispose of the material that 
in applying the brakes their wear on the wheels will come on 
those parts—the inside and top of flange and outer portion of 
tread—which are not worn by the rails. By this means the brake 
shoes help to wear the wheels into their proper form instead 
of assisting in their deterioration. The effects of the old 
brake shoes and the way in which the improved ones act is 
clearly illustrated by sectional views and a very lucid descrip- 
tion. A good perspective illustration made from a washed 
drawing helps to make the description clearer. 

In the last paragraph it is said that the Sargent Company 
have prepared models of their shoe for distribution among 
' railroad officials who are interested in it. If this iucludes edi- 
tors of railroad papers we will express thanks in advance for 
one of them. 





. Tae Frnuayson Upricut WATER-TUBE BOILER FOR Ma- 
RINE AND LAND.UsE. Manufactured by the Finlayson Boiler 
Company, Limited, Detroit, Mich. 21 pp., 6 X 74 in. 

The amount of attention which is now given to water-tube 
boilers is indicated by the number of manufacturers’ descrip- 
tive catalogues which are published. The one before us de- 
scribes a boiler which is not yet very generally known, but is 
a promising candidate for public favor. Its special feature, it 
is said in the publication before us, is ‘‘the placing of all 
steam-generating pipes in a perpendicular position. The only 
other boiler, in our knowledge, in which this requirement has 
been recognized is the so-called drop-tube boiler with. sealed 
ends, suspended from a crown-sheet over the fire. As, how- 
ever, in this type the downward movement of the water and 
the upward movement of the steam is accomplished in one and 
the same tube, the special advantage of the Finlayson boiler, 
in bringing the’ water. supply into the pipes from the bottom, 
is fully apparent.”’ 

The pamphlet is well printed, and is illustrated by good wood 
engravings showing perspective views of the boiler, and out- 
line engravings representing sections: The latter are hardly 
up to the standard of a first-rate mechiinical draughtsman’s art. 





INTERCHANGE AGREEMENT BETWEEN RAIL- 
ROAD COMPANIES. 


THE following agreement has been entered into by all the 
railroads centring in Chicago, with, we believe, one exception : 

“‘ We, the undersigned, on behalf of our respective roads, 
agree to interchange cars with the understanding that, in addi- 
tion to the defects enumerated in Rules 7, 8 and 9 of the 
M. C. B. Rules of ee for which owners are responsi- 
ble, the following items shall also be treated in the same way 
—VIZ, : 

“1. Couplers or Drawbars, Drawbar Springs, Drawbar 
Pockets or Spindles, or their substitutes. 

“2. Draw Lugs and Attachments, Draw Timbers, or their 
substitutes. 

“3. Dead Woods or Buffers, 

“4. End Sills. 

“5, Longitudinal Sills, : 

“*6. Cracked End and Corner Posts. 

““7, Any Parts of Truck, including Brake Beams, and at- 
tachments, failing under fair usage. 

“*8, Centre Plates and all Body Castings. 

**9. All Bolts. 

** 10. Roofs and Running Boards defective. 

“11. Loose and Decayed Sheathing or Fascia Boards. 

“* It is further understood and agreed : 

“ First. That if the damage exceeds the items enumerated 
under No. 1, so as to include any or all of the items under head 
of No. 2 or 3, that in such case the damage shall be considered 
due to unfair usage, and no bill shall be rendered : the same 
agreement to yong in items 2and 3. Also, that in the case 
of longitudinal sills no bills shall be rendered for replacement 
of more than two sills. 

“* Second. That cars which are the property of the railroad 
companies, parties to this agreement, shall be interchanged be- 
tween the parties hereto without requiring cards for defects 
which may exist in the parts enumerated above. 

‘* Third. That in receiving cars from railroad companies, 
not parties to this agreement, or in interchanging cars not be- 
longing to parties to this agreement, the rules of the M. C. B. A. 
for the interchange of traffic shall prevail. 

“* Fourth. That nothing in this agreement shall be so con- 
strued as to require any of the parties hereto to accept cars 
which may in their opinion be unsafe to run, or unsuitable for 
carrying freight, or with defects for repairs of which they are 
not authorized to bill, unless the party offering the car fur- 
nishes a proper M. C. B. defect card. 

‘* Fifth. That in case any party to this agreement should be 
required to furnish M. C. B. defect cards for any of the items 
covered by this agreement on cars owned by any party to this 
agreement, and a bill be rendered on such card, the bill and 
card shall be a voucher against the party owning the car for an 
amount equal to the amount of such bill. ; 

“‘ Siath. That if any party to this agreement should find it 
necessary to make repairs to any of the items covered by this 
agreement, the damage to said items not having been caused 
by collision or derailment, then and in such case the party 
doing such repairs shall have authority to bill against the party 
owning the car for the’cost of such repairs, the charges for 
labor and material applied and credits for scrap or good mate- 
rial removed, being in accordance with the M. C. B. Rules of 
Interchange, and the party so billing shall certify on the face 
of the bill that the damage billed for was not caused either 
wholly or in part by collision or derailment, and that there 
were no further repairs made or required in connection there- 
with, the certificate reading as follows : ‘I hereby certify that 
this bill is in accordance with special agreement for inter- 
change of cars.’ 

** Seventh. That in case any party shall make repairs under 
this agreement, such repairs shall be made strictly in accord- 
ance with M. C. B. rules. Evidence that the repairs have not 
been so made will be authority for non-payment of bill, or for 
=e counter bill in case original bill for repairs has been 
paid. 

‘* Highth. When repairs are made under this agreement the 
party making such repairs shall immediately notify the owner 
of the car, giving date, place, and nature of repairs. 

‘* Ninth. In case any party to this agreement may desire an 
other party to hold material removed from cars, under this 
agreement, for inspection, the same shall be held, after notice 
has been received, for a period not exceeding 30 days subse- 
quent-to the date of repairs to such car. 

“ Tenth. Transfer roads may become a party to this agree- 
ment by assuming responsibility for any new defects which 
may be caused while cars are in their possession ; but shall not 
be authorized to bill for repairs made under this agreement. 
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‘* Hleventh. That there be an executive committee of five 
appointed, to whom disputes shall, under this agreement, be 
referred, their decision to be final and binding ; also to make 
rules for the transaction of the business of this Association. 

‘* Twelfth. Bills for repairs should not be made for damage 
when there is any evidence of carelessness in handling the 
equipment. 

‘“* Thirteenth, Any railroad may become party to this agree- 
ment by notifying Chairman of Executive Committee and sign- 
ing agreement, 

“* Fourteenth. That this agreement may continue indefinitely, 
and that any party hereto may withdraw from the agreement 
by giving notice to that effect in writing to Chairman of 
Executive Committee, said notice to be given at least thirty 
(80) days prior to the date on which such withdrawal goes into 
effect.” 





NOTES AND NEWS. 


Rubber-Headed Nails.—Rubber-stud blocks are being ex- 
perimented with on the steps of the cars used by the Glas- 
gow & Southwestern Railroad, with a view of testing their 
suitability as a preventive to slipping on entering or leaving 
the car. These blocks consist of inch-square iron plates with 
rubber on one side and nail points on the other. They are 
readily driven into the wood. 


New Ship-building Plans.—It is reported that Lewis Nixon, 
the Superintending Constructor of Cramp’s 5 Seg and who 
was formerly Naval Constructor in the U.S. Navy, has leased 
for five years the ship-building department of the works of 
Samuel L. Moore & Sons’ Company, at Elizabethport, N. J., 
and that he will use this ship-building yard for the construc- 
tion of a lighter class of vessels than are now built at Cramp’s 
yard, both for the Navy and for sailing purposes, notably rac- 
ing yachts. 


New Use for the Locomotive.—A novel application of the 
locomotive is to be made in Detroit in laying the pipes of the 
international gas main across the Detroit River. The plan is 
as follows: At the foot of Orleans Street a ditch has been dug 
20 ft. deep, beginning at the water’s edge and sloping back to 
the surface of Franklin Street. At the bottom of the ditch is 
a plank trough, and in it is 600 ft. of the pipe. At the river 
end is a conical head in which is a large iron ring. A cable 
will be attached to this and taken across the river, where it 
will be made fast to three Grand Trunk Railway locomotives, 
which will pull it across as fast as new lengths are attached on 
the American shore. The clamps on the joints will weigh 
about 1,000 lbs. each, and are for the purpose of holding the pipe 
at the bottom of the river. 


Electrical Railroads in Ohio.— Martin Dodge, of Cleveland, 
the President of the Ohio Road Commission of 1893, proposes 
to build a great network of electric lines all over Ohio at the 
public expense. He would have the public construct lines in 
the same manner as canals and highways have been built in 
the past and are being built now, the counties paying half the 
expense of the immense work and the State the remainder. 
He estimates that this would require 4,000 miles of road, and 
would cost over $20,000,000. The estimate of $5,000 per mile, 
which he fixed, is below the average, it is said, of the expendi- 
ture on the country lines now in operatiun in the State, and 
the work done by the public would still further increase this 
expenditure. Some of the critics of Mr. Dodge’s scheme say 
that it would cost twice $20,000,000, but the projector sticks 
to his estimate. He says, however, that even if it did cost 
more than he has figured, it would still be a first class invest- 
ment for the public. There is a probability that the scheme 
will be brought before the next Ohio Legislature. 


Mending a Shaft at Sea.—It seems that it makes a differ- 
ence whether the broken shaft of a steamship at sea is on a 
fast liner or a freighter, as to the amount of credit given to the 
engineer who successfully splices the break ; for when the 
Umbria’s shaft was broken a year and a half ago all the papers 
were loud in their praises of the engineer who successfully 
mended it, and yet hardly mention has been made of one done 
recently. The steamer Halkar broke her shaft when four 
days out from Swansea ; a heavy sea was running at the time, 
and the break was through an intermediate shaft on a diagonal 
line, After a long struggle the engineer, Matthew B. Taylor, 
succeeded in drawing the two ends together, and then with 
hand drills drilled two holes through the 11-in. shaft ; heavy 
bolts were run through these holes and secured in place ; in 
addition to this, large iron clamps were bolted around the 
seam and white metal composed of zinc and Jead was poured 





into the cavities of the fracture. The vessel then put about, 
and nine days after the breakdown was in Queenstown. 


The Gordon tcp ae | Gun Carriage for a 10-in. rifle 
was tested for time and rapidity on December 3, at the Sandy 
Hook Proving Ground, in the presence of the Assistant Secre- 
tary of War, the Ordnance Board officials, and representatives 
of the builders, the Morgan Engineering Company, of Alli- 
ance, O. Thirty-two shots were fired within an hour, and the 
trial was regarded as anentire success. This carriage isslight- 
ly different in its equipment from the one tested some time 
age. It is worked by electric motors, Ohe for the air com- 
pressor and one for moving the carriage. The total weight of 
the carriage is 325 tons, while the gun weighs 27 tons. The 
contract price was $48,000, and, according to the terms, 10 shots 
were to be fired in an hour, with a bonus of $2,000 for each 
additional shot fired. Monday’s performance, therefore, se- 
cures to the builders a bonus of $44,000. 


Signaling by Sunlight.—A newspaper dispatch says that a 
message was recently signaled with sunlight from the top of 
the Equitable Building, in Denver, to the summit of Pike’s 
Peak, 66 miles. Several days befure Sergeants McGlone, 
McLaughlin and Bissell left Denver for Pike’s Peak to make 
the experiment. This was the message which was flashed 
from the top of the Peak : 

Prxe’s Peak, September 3. 
To Captain Glassford, Denver : 

We greet you via sunbeam. Arrived at 4 P.m. yesterday, 

Snow-storm prevented our opening station. McGLoneE. 


Experiments will be continued at certain hours, at the end 
of which the signal men will start for their attempt to flash 
a message from Mount Uncompahgre to Mount Ellen, 183 
miles. The flashes of the mirrors on Pike’s Peak could be 
distinctly seen by the naked eye during the transmission of the 
message. The Peak was first called from the Denver side of 
the line, and within five minutes after the operators began 
their work came the response. 


Interior Rust of Boilers.—Iron is said to be incapable of 
decomposing water at ordinary temperatures except in the 
presence of air or by galvanic action when some electro-nega- 
tive substance is connected withit. For this reason we should 
expect little corrosion from rust in the interior of a boiler, as 
4 is only periodically admitted when the boiler is cooled 

own, 

There is, however, the dissolved air of the feed, and this is 
reduced in amount when the feed-water is previously heated. 
Under any circumstance the rust found in the interior of a 
boiler is of a different character to ordinary iron rust. It is, 
in the first place, of a much darker color. That formed in the 
upper spaces by steam alone is almost black, partaking of the 
nature of that black magnetic oxide which is formed in the 
Baff process by steam superheated to 950° F. The latter oxide 
is of course completely protective when once formed, and the 
oxides formed in the interior of a boiler, although not of a pro- 
tective nature, are nevertheless far less corrosive in their action 
than those formed under ordinary circumstances. This is an- 
other reason for supplying a pure feed-water to steam boilers. 
The corrosion of the interior when not assisted by adhesive 
deposits and organic acids from the lubricants is comparatively 
slow, and the life of a boiler may be greatly prolonged by the 
exercise of care in this particular.—Indian Engineering. 


How to Approach a Mechanical Problem.—At the inau- 
gural meeting of the fourteenth session of the Institution of 
Junior Engineers, held on November 16, Mr. Alexander Sie- 
mens gave some wholesome advice to young engineers and in- 
ventors. In the course of his address, he dispelled the fable 
about the circumstances which led to the invention of the 
steam engine. According to the popular version, Watt, asa 
small boy, saw the lid of a tea kettle move up and down, when 
the water was boiling, and this suggested to him the con- 
struction of the steam engine. As a matter of fact, Watt 
made himself ig amare with what had been done before (a 
point altogether = in the popular version), and had to 
work very hard before he brought his invention to a successful 
issue. His example is a of the true method of progress, 
and it may be said generally, that in order toapproach a prob- 
lem with the best prospect of success, it is necessary (1) to de- 
fine, as accurately as possible, the want that exists, or the par- 
ticular object that is to be attained ; (2) to be well acquainted 
with the scientific principles which come into play ;: (3) to 
know how the want is met, or the object attained in practical 
life ; (4) to find out what proposals have been made by others 
in the same or in a similar case. A careful attention to these 
requirements will prevent much disappointment and waste of 
energy. The records of the Patent Office show that one or 
more of these conditions is frequently ignored, A large class 
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of inventors do not realize that a knowledge of scientific prin- 

ciples would be an assistance in their efforts ; or if they study 
ence at all, they think they can acquire the n 

knowledge by a short study, and without much trouble. 


The Conversion of Coal into Electrical Energy.—The 
roblem of directly converting the stored-up energy of coal 
nto available electrical energy is one of great importance ; 

and as a first attempt to pevlore this operation, the experi- 
ments made by Dr. W. Borchers, of Duisburg, and which he 
described before the first annual meeting of the Deutsche Elek- 
trochemische Gesellschaft, possess greatinterest. The author, 
in the first place, produ an electric current by the ‘‘ com- 
bustion”’ of carbonic oxide gas. The original form of the ap- 
paratus used consisted of a glass vessel divided into three com- 
ee by two glass plates which nearly reached to the 

ttom of the vessel. In the two exterior compartments cop- 
per tubes were placed, which served for the introduction of 
the carbonic oxide, while the middle compartment contained a 
bell-shaped mass of carbon. This carbon bell constituted one 
plate of the cell, and the oxygen was introduced by means of 
a tube within this bell. As"electrolyte the author uses an am- 
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of cuprous chloride dissolves hydrocarbons, powdered coal 
was tried in place of carbonic oxide, when a maximum current 
of 0.4ampere and a maximum E.M.F. of 0.3 volt were ob- 
tained. The above E.M.F. (0.3) corresponds to about 15 per 
cent. of the energy corresponding to the oxidation of carbon. 
In the case of the coal-dust, even when the liquid was kept in 
motion, there was always a considerable falling off in the cur- 
rent, while the pollution of the electrolyte by the coal would 
quite prevent its use. With the gases, however, there is no 
falling off of the E.M.F., and this pollution of the electrolyte 
does not occur.— Nature. 


A Cinder Blow-off.—The mechanical officers of the Dela- 
ware & Hudson Canal Company have devised innumerable 
little wrinkles for easing the work in their department, many 
of which have already been illustrated in the AMERICAN 
ENGINEER. Here is another for getting rid of the cinders 
that accumulate in the front ends of locomotive and not blow 
them all over and into the bearings and working parts of the 
truck and machinery. It is in use at the ash-pits at Oneonta, 
N. Y. Bolted to the bottom of the front end is a castin 


con- 
taining the steam-pipe and nozzle indicated by the dotted lines 
in the engraving. Each 


side of the casting is closed 
by a valve (6), so that the 
cinders may be blown out 
in either direction, although 
it should be added that 
some engines are only 
equipped with single-sided 
castings. To meet the dif- 
ficulty that would arise 
from the turning of the en- 
gines, there is an apparatus 
on each side of the track. 
Leading off from the cast- 
ing is a short length of pipe 
(4), which may be adjusted 
to position, when hot, by 
the handle (3). At the outer 
end the pipe slips over a 
projection on the standard 
at 5, where ashes and es- 
caping steam are prevented 
from blowing back on the 
engine by the flare 2. The 
elbow is of sheet metal pro- 
vided on the side against 
which the cinders impinge 
by a slide (1), which can be 
replaced when worn out. 
The standard (7) slides 
along the rails upon which 
it rests to a point opposite 
the engine. The action is 
very simple ; after the ad- 
justment of the parts the 
steam -valve is opened, all 
of the cinders are blown out 
through the apparatus with- 
out raising any dust or fly- 
ing over the machinery. 
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A CINDER BLOW-OFF, DELAWARE* &*HUDSON CANAL CO. 


moniacal for acid™solution“~of cuprous chloride ; this liquid 
readily absorbs both oxygen and carbonic oxide, and is there- 
fore particularly well suited to form the electrolyte in a gas 
battery in which these gases are used. Coal gas which con- 
tains 5 per cent. of carbonic oxide was, after the first experi- 
ments, used in place of pure carbonic oxide. The copper tubes 
were weighed before and after each experiment, and no de- 
crease in their weight wasever found. With such a cell work- 
ing through an external resistance of 0.1 ohm a current of 0.5 
ampere was obtained, while with an external resistance of 50 
ohms the difference of potential between the terminals was 0.4 


volt. 

With a cell in which the outer compartments were filled with 
copper turnings, in order to increase the absorption of carbonic 
oxide by oe ogee | a greater surface, and by using coal gas in 
place of pure carbonic oxide, a maximum current of 0.64 am- 
pere was obtained, and by increasing the external resistance a 
maximum difference of potential of 0.56 volt was maintained. 
The E.M.F. obtained by calculation from the heat developed 
in‘the ‘combination of CO and O is 1,47 volts, so that in the 
above experiment 27 per cent. of the energy of combination of 
the fuel is converted into electrical energy. Since a solution 





French Suburban Tram- 
way.—If two American 
towns 20 miles apart were 
to be connected by a railway other than a full-sized regu- 
larly equipped steam road, it is safe to say that electri- 
city would be the only motive power seriously consid- 
ered for a highway line, and, further, that the road would be 
built standard gauge. The French do these things somewhat 
differently, however, for about a year ago a steam tramway 
was constructed on the 2-ft. gauge between Pithiviers, a sta- 
tion on the Orleans & Malesherbes Railway and Toury, a sta- 
tion on the Paris-Orleans Railway. This line is about 19 miles 
long, and the principal object was to foster the development 
of the beet-root sugar industry in the district which it trav- 
ersed. The line was built by the Council of the Department, 
and is worked on lease by the Decanville Company, the build- 
ers of narrow-gauge lines, in an agreement which makes the 
authorities sharers in losses or gains exceeding certain maxi- 
mum and minimum amounts, The Department hoped by the 
construction of this road to save considerable work on new 
highways. The line is laid at one side of the public road and 
not separated from it in any way. The necessary length from 
end to end has been increased to take in as much local traffic 
as possible. There are seven intermediate stations and six 
other stops to pick up passengers without luggage. Owing to 
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the opposition of the communes the line was made to pass | Aguidaban in dock after having been struck by a Whitehead 


round instead of through the villages. No shelter was 
ed for passengers at the stations, but only an open sh 
small office for parcels and for a weighing machine. Passen- 
ger tickets are issued on the train by the conductor. The 
gradients are generally about 1 in 100. The rails are 16 ft. 5 


vid- 


| 


torpedo. The water-tight bulkhead situated at the twelfth 


and a | frame from the bow and the protective deck are intact. The 


ship made the passage from Desterro to Rio under her own 


,; Steam and without repairs after being struck. 


The Gustavo Sampio, which did the torpedoing, is a torpedo 
nboat having a bow tube and two broadside 








THE AQUIDABAN. 


in. long, weighing 19.1 lbs. per yard. They are cold riveted 
to steel sleepers with six rivets to each rail. With a hollow 
steel sleeper it is found that a less depth of ballast is necessary 
than with a wooden sleeper, which isa considerable advantage 
on light lines. There are four engines, two being for freight 
trains weighing 9 (long) tons empty and 12 tons full. These 
are compound on Mallet’ssystem. ‘The two passenger engines 
weigh 7.2 tons empty and §.5 tons full. There are two types 
of cars—viz., 10-ton open bogie cars weighing 3.17 tons, and 
5 ton beet-root cars on four wheels, There is also a cattle car 
32 ft. long, on bogies. The cost of constructing the line was 
$6,115 per mile, and the equipment cost $1,640 per mile. The 
line carried, in 1893, 27,235 passengers, and earned $10,430. 
The receipts are considered to have suffered greatly from the 
fact that the beet-root crop wasa bad one. Important branches 
have been laid down by cultivators and manufacturers, and 
one great advantage of this type of line is the facility with 
which branches can be laid and moved as the gathering of 
crops may require.— Philadelphia Record. 


Torpedo Effect.—The accompanying photograph is of the 








aunching tubes, two 20-pdr. rapid-firing 
guns, and four 3-in. rifles. She, in company 
with a torpedo-boat, something after the style 
of the Cushing, entered Desterro harbor, where 
the Aguidaban was at anchor, shortly after 
midnight, April 16. 

The torpedo-boat advanced, and at 100 
metres fired her bow torpedo. At 75 metres 
she launched her broadside; both missed. 
The Sampio then advanced, and at 75 metres 
fired her bow torpedo, which missed, and at 
50 metres her port broadside. The last tor-~ 

do struck the Aquidaban about 10 ft. be- 
ow the water-line, and 25 ft. abaft the bow, 
making a hole 12 ft. square on the port side, 
and a round hole 3 ft. in diameter on the 
starboard side. The plates for several feet 
around the port hole are crushedin. Very 
little pretence was made toward directing the 
tubes. Strings were led from the triggers of 
the broadside tubes to below decks, and they 
were fired in this way with no one on deck. 
The Aguidaban had machine guns at work on 
them before the first torpedo was launched, 
and search lights on soon after. 

The torpedo was set foradepth of 5ft. It 
had been charged for several days.—Proceed- 
ings of the United States Naval Institute. 





Small German Ironclads.—The London 
Times said recently that since the year 1889 
the German Government has launched a num- 
ber of small ironclads of a class which is un- 
represented in the British Navy, and which 
appears to deserve more attention than it has 
hitherto received. The first of the series, the 
Siegfried, was launched from the Germania 
Yard at Kiel in 1889; the next, the Beowulf 
(late commanded by Prince Henry of Prussia), 
and the Frithjof, were launched from the 
Weser Yard, at Bremen, in 1890 and 1891 
respectively ; the fourth, the Heimdall, was 
launched from the Imperial Yard at Wil- 
helmshaven in 1892; the fifth and sixth, 
named Hildebrand and Hagen, were launched 
from the Imperial Yard, at Kiel, in 1892 and 
1898 respectively ; and the seventh and eighth, 
provisionally known as ‘‘ T’’ and “‘V,’’* are 
now ready for launching, the former at Kiel 
and the latter at the Imperial Yard at Dantzic, 
a yard which, by the way, has never before 
built an ironclad, and has hitherto undertaken 
only wooden or composite vessels, The iron- 
clads of this class were originally designed 
as coast-defence ships, and were more ex- 
pressly destined for the protection of the two 
ends of the North Sea and Baltic Canal ; but 
they have proved more suited for service as 
small battleships than for coast-defence work, 
and their sea-keeping and fighting qualities are considered so 

ood that they are now classed as fourth-class battleships. Dur- 
ae the recent manceuvres some of them formed the fourth divi- 
sion of the evolutionary fleet, and the captains’ reports spoke 
most highly of allof them. The eight ships resemble one another 
very closely, though the later ones embody certain improvements 
which the earlier ones lack. For instance, those of more re- 
cent construction have nickel-steel armor, and “‘ T’’ has water- 
tube instead of locomotive or cylindrical boilers. All are re- 
markable for the very small amount of wood that has been 
employed in their construction ; and this fact, in the light of 
the great number of fires caused by bursting shells in both 
Japanese and Chinese ships during the recent action off the 
Korean coast, shows the prescience of the German Admiralty. 
Indeed, in the latest ships of the series there is hardly any 
wood at all. They are also steam-heated throughout. These 
little ironclads are 239 ft, 6 in. long, 49 ft, 3 in, broad, and, at 


* See page 11. 
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a displacement of 3,500 tons, draw 17 ft. 9 in. of water. The 
engines, driving twin-screws, are of 4,800 I.H.P., and give a 
speed of between 15 and 16 knots. The armor consists of a 
complete all-round belt 7 ft. 6 in. broad and 9.4 in. thick, of 
two covered barbettes of 8-in. steel, of a 1.87-in. steel deck, 
covering engines, boilers, torpedo-rooms, and magazines, and 
of steel shields for all guns. The armament consists in each 
case of two 9.4-in. long Krupp breech-loading guns in the for- 
ward barbette, of one similar gun in the aft barbette, and of 
six 3.4-in. Krupp quick-firing guns, disposed three on each 
broadside. Thereare, besides, four torpedo ejectors, one being 
forward, one aft, and one on each beam. Two tubes are sub- 
merged. The torpedo armament of each ship has cost $140,000, 
and the gun armament $380,000 ; and the mean total cost per ves- 
sel is $1,614,000. Steam-heating and electric-lighting arrange- 
ments are fitted in all, and each craft has two very powerful 
search-lights. The Siegfried, Beowulf, Frithjof, Heimdali and 
Hildebrand are already attached to the North Sea fleet, and 
the Hagen forms part of the Baltic fleet, to which ‘‘ T’’ and 
** VY" will be added assoon as they arecompleted. Itis proba- 
ble that at least one more ship of the class, to be nme 
known as “‘ W,”’ will presently be laid down, although no defi- 
nite provision for it has yet been made. Of ironclads of a 
larger class—namely, of 10,040 tons displacement—Germany 
has launched since 1890 the Brandenburg, Kurfiirst, Friedrich 
Wilhelm and Weissemburg, at Wilhelmshaven, and the Wérth, at 
Kiel. It need only be said that a fifth vessel of the type is 
about to be laid down at Kiel. 


Train Lighting by Electricity on the Danish Railways. — 
This paper summarizes the experiments on train lighting by 
electricity made on the Danish State Railways during the past 
two years. The method employed is that of storage in the 
train by means of accumulators, which are recharged at fixed 
points or termini of the line. 

The railway system in question appears Lage ys suited to 
the plan adopted; the trains run backward and forward in 
such a manner as not to require a maximum of more than 4 
hours’ lighting even in the winter months, while ample time 
is peas at the terminal stations—up to 8 or 10 hours—for 
recharging. Moreover, they are not broken up at junctions, 
as is very often the case with main-line traffic ; the same bat- 
tery may, therefore, be used for lighting theentiretrain. Dia- 
grams and detailed particulars are given to show the type of 
carriage flexible connecting pieces adopted, and also the system 
of wiring. Two separate circuits are fitted, so that on the 
conceivable failure of one the other may serve to keep lighted 
half the lamps (which are fixed in pairs). In each first-class 
compartment are placed two 8-candle-power glow lamps ; sec- 
ond-class carriages and lavatories are fitted with two 5-candle- 
power lamps ; while in the five compartments which make up 
a third-class carriage there are three 5-candle power lamps. 
These lamps are all stated to require 3.5 watts per candle 
power ; their life at first did not exceed 200 to 300 hours, 
owing to the great vibration to which they are naturally sub- 
ject, but by adopting special precautions in the way of spring 
attachments the length of life has been increased ‘ three- 
fold. 

The train battery consists of 33 cells, with three extra as re- 
serve ; the working potential is, therefore, 65 to 66 volts. The 
maximum rate of discharge is 18 amperes ; the total capacit 
reaches 80 ampere hours. Each cell has 15 plates—seven posi- 
tive, eight negative—and weighs in working order about 50 
Ibs. Current for recharging the batteries after use is taken 
from the dynamos employed for general electric lighting pur- 
poses at the terminal stations. At present the rolling stock 
equipped for electric light comprises seven luggage vans, sever 
passenger coaches with battery compartments, and 74 coaches 
fitted with circuits and lamps. The oil lamps previously used 
are kept as a reserve, but do not appear to have been required 
except when the carriages are run in trains not equipped for 
electric lighting. 

The cost of thus equipping a train is stated thus : 


Coach with two first-class, two second-class compartments, and 


DE x URAC Eee e at Gh o cwiins )' as Sew alubs baie ep enwaneys $104.50 
Coach with two second-class and three third-class compartments, 
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Coach with five third-class compartments...................ceee 70.20 
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or a total of $3,180.10 fora train made up of four first and sec- 
ond-class coaches, three second and third-class, five third-class, 
and one luggage van, with two batteries and fittings. There 
is in such a train a total capacity in illumination of 618 candle 








power, which at the normal rate requires 2,163 watts per hour, 
or 33.28 amperes at the battery voltage. As the hours of light- 
ing do not exceed 1,000 per annum, the a, expenditure of 
energy per train will average 2,162 units or kilowatt hours. 
Taking the cost of electric energy at the recharging station as 
being about 36 cents per unit, the total cost. of energy in the 
lamps (with a 50-per cent. accumulator efficiency) is stated to 
be 1.4 cents per lamp hour. This result is compared with the 
cost of oil-gas lighting, which is given, under the circum- 
stances, as being .2 cents per lamp hour ; the unit of light is, 
however, slightly more in the case of oil gas. 

The author then enters upon the question of total cost, with 
allowances for depreciation, sinking fund, attendance, etc., 
and concludes with suggestions as to switching out the lights 
in unoccupied compartments, also as to the use of more eco- 
nomical glow lamps. His opinion is generally that the experi- 
ments just made are still indecisive ; a longer time and more 
experience, with improvements in detail, are required in order 
to say whether train lighting by electricity is the best method 
or not.—Foreign Abstracts, Proc. Inst. C. E. 


The Machinery of Warships.—The Times gives the fol- 
lowing abstract of an interesting paper recently read before 
the British Institution of Civil Engineers by Mr. A. J. Durs- 
ton, Engineer-in-Chief of the Royal Navy, upon The Machiner 
of Warships. The first part of the paper was taken up with 
some descriptive remarks about the machinery of the fleet of 
70 ships ordered under the Naval Defence Act of 1889, and of 
those vessels fitted with forced draft which preceded that 
fleet by a few years. Details were given of the engines, the 
length of stroke, the number of revolutions, the boilers and the 
furnaces of the various ships. Mr. Durston then made some 
interesting comparisons between the ships built under the 
Naval Defence Act and those built before it. He showed that 
the weight of the machinery and boilers of eight recent: battle- 
ships is as a whole less per H. P. than in the six battleships 
of the Admiral class built prior to the act, the saving in weight 
arising from the use of triple-expansion ne and a higher 
steam pressure. The machinery of the battleships built under 
the act’is, however, heavier as compared with that of the Wile 
and Trafalgar. Some of this difference is due to the heavier 
auxiliary machinery fitted in the former vessels, but it is main- 
ly attributable to the heavier boilers provided to secure greater 
subdivision of the boiler power, increased facilities for access and 
repair and greater durability. The first-class cruisers built under 
the act, compared with previous ones, show a slight increase 
in power for tonnage at natural-draft powers, which. is not 
maintained when the forced-draft powers are compared. In 
designing the first-class cruisers built under the act the object 
aimed at was the maintenance of a high continuous-steaming 
power, less regard being taken of the possible performances 
for short periods under forced draft. The same general 
features, though somewhat more marked, are obtained from a 
comparison of the second-class cruisers. Mr. Durston then 
proceeded to make some remarks on the question of leaky 
boiler-tubes, and enumerated a number of methods employed 
to mitigate the defect ; these, he said, had made the leaky- 
tube question comparatively insignificant, so that one of the 
evils consequent on the use of forced draft. had been suc- 
cessfully combated. Water-tube boilers for vessels other than 
torpedo-boats have been introduced in the Speedy, one of the 
torpedo gunboats built under the Naval Defence Act. In 
this vessel there is a material increase in the H. P. per ton for 
machinery and boilers. As regards the working of boilers 
for this type, immunity from leaky tube ends, the readiness 
with which steam can be raised, and the absence of all special 
precautions in their stoking are points in their favor. On the 
other hand, considerable attention is required in feeding them 
owing to the small quantity of water in them and the rapid 
evaporation ; further, their steam space is not great, and care 
must be taken to avoid priming. In the Sharpshooter eight 
water-tube boilers of the Belleville type have been substituted 
for the old boilers of the locomotive type. The result of this 
change has not been any increase of H. P. per ton, but 
an improvement is shown as regards ability to maintain con- 
tinuously a high power. In view of this fact, and also of the 
tactical and other advantages afforded by these boilers, it has 
been decided to fit them in the two first-class cruisers Powerful 
and ZJerridle, which are now being built. In another of the 
vessels constructed under the Naval Defence Act, the Gossa- 
mer, the Martin system of induced draft has been fitted to 
the two forward boilers, the two aft ones being left with their 
forced draft fittings. It is found that the draft can be ac- 
celerated equally by either system, but a larger fan is required 
for the Ae be draft. No superiority can be claimed for 
the latter as regards absence of leaky tube ends, and the for- 
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mation of scoris seems to take place equally with both me 
tems. The induced draft, however, keeps the stokehold 

cooler, and the stokers work in greater comfort. Consequently 
the stoking is better, and, as more control is obtained over the 
fires, there is a reduction in the amount of coal consumed. 
This system of draft is being fitted to one of the new first- 
class battleships now being built, and to another vessel of the 
gunboat class. 
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FOREIGN NAVAL NOTES. 





THe German coast-defence ironclad, provisionally known as 
‘*'V,’’ was launched on November 3 at the Imperial Dockyard, 
Dantzic, and, by direction of the Emperor, received from 
Count Haugwitz, the director of the yard, the name of Odin. 





THe German Government is about to make trials of a new 
“ destroyer,’ or large torpedo-boat, which has been built by 
Messrs. Schichan, of Elbing. She is 177 ft. 2 in. long, has a 
speed of 25 knots, and not only carries coal for 8 days’ steam- 
ing, but has accommodation for men and officers vastly supe- 
rior to that of previous boats of her size. 





ANOTHER battleship was launched from the new dock of 
the Russian Admiralty on the Neva on November 9. This 
vessel is the Petropaviofsk, twin ship to the Poltava, which 
was launched recently. The Petropaviofsk is 375 ft. long, 70 
ft. broad and ranks in the first class. Her displacement is 
10,960 tons, and her engines, of 10,600 H.P., are calculated to 
give a speed of 17} knots. Her armor will probably be 16 in. 
thick amidships and half that thickness at the bow and stern. 
Her armament, which will presumably be similar to that of 
the Poltava, will be four 12-in. guns, eight 8-in., ten single- 
barrel and five 5-barrel Hotchkiss guns, and one Baranofsky 
gun. The Poltava has two turrets, each of which will contain 
two 12-in. guns. 





Tue Austrian armored ram-cruiser Kaiserin und Kéinigin 
Maria Theresia, which was launched last year at the Stabili- 
mento Technico, Trieste, is now ready for her trials. She is 
practically a steel twin-screw cruiser, with a 3.9 in. belt, which 
is curved and continued inboard so as to form a protective 
deck 2.3 in. thick. She is 351 ft. long, 52 ft. 4 in. broad, and, 
at a mean draft of 20 ft., displaces about 5,100 tons. Her 
engines, of 9,800 H.P., are expected to give her an extreme 
speed of 19.8 knots, which it is possible may be slightly ex- 
ceeded, Her armament consists of two 27-ton 9.4-in. Krupps 
in steel 4-in. barbette turrets, one forward and the other aft, 
ten 5.9-in. quick-firing Krupps, five on each broadside, in two 
tiers of sponsons, 13 smaller quick-firing guns, and four tor- 
pedo-ejectors. She will carry 660 tons of coal, or sufficient 
for 4,500 knots’ steaming. She is the largest of three some- 
what similar cruisers which have been launched lately in Aus- 
tria. Of the others, the Kaiser Franz Josef I. was built at 
Trieste in 1889 and the Kaiserin Elisabeth at Pola in 1890. 





A PRELIMINARY trial of the torpedo-boat destroyer Ardent, 
built and engined by Messrs. J. I. Thornycroft & Co., of Chis- 
wick, was made in November at the mouth of the Thames. 
The Ardent is the first of three sister vessels which have been 
designed for the Royal Navy by this firm, and is 15 ft. longer 
than the Daring and Decoy, also built at Chiswick. The extra 
length has been given in order to meet the demands of the Ad- 
miralty for greater accommodation. The following are the 
principal dimensions of the new vessels: Length over all, 200 
ft. ; breadth, 19 ft. ; depth, 14 ft. The engines are similar to 
those fitted in the Daring and Decoy, being of the three-stage 
compound type, with two low-pressure cylinders. The diame- 
ters of the cylinders are : High-pressure, 19 in. ; intermediate, 
27 in. ; and the two low-pressure, each 27 in. The vessel is 
twin screw. The boilers are of the 'Thornycroft water-tube 
type and somewhat larger than those of the Daring and Decoy. 
A notable point in this vessel is the automatic boiler-feed con- 
trol, recently introduced by Messrs. Thornycroft. Talc is used 
in place of glass for the boiler water gauges, the increased 
pressures now used necessitating a departure from the old 
gauge glass. The vessel left Greenhithe at 10.15 a.m., and 
ran down to the measured mile on the Maplin Sand. Aftera 
series of progressive runs below full power, a full-speed trial 
was made, the mean of two runs with and against tide 
being 29.182 knots. This is the highest speed yet attained as 
& mean of runs with and against tide, the Daring, it will be 
remembered, having made a single run at 29.268 knots. The 
quickest run with the Ardent was 30.151 knots, but this was 





with the tide, while the Daring’s run was against a slack tide 
on the same course. The power developed was about 5,000 
H.P., the boiler pressure being 210 lbs. to the square inch, 
and the mean revolutions 407 per minute. 
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LABOR NOTES. 








Industrial Conciliation in the North of England.—A 
correspondent of the Jimes, in commenting on the success 
of the Board of Conciliation in settling a trade dispute in 
the North of England, says, what is worth consideration by 
both employers and men in this country : 

‘“‘T believe that the secret of the remarkable success which 
has attended the manufactured iron trade board is largely due 
to two causes. In the first place, the operative representatives, 
as they are called, are directly elected by the men to that spe- 
cial office, and do not sit at the board in virtue of their hold- 
ing other positions in the men’s organization. In the second 
place, all the proceedings of the Board (except, of course, 
those of the standing committee) are, and have been almost 
since the establishment of the Board, open to the press, and 
are, as a rule, pretty fully reported. The menare thus able to 
see for themselves that their delegates use every available argu- 
ment in support of their own case, but, what is equally im- 
portant, they are made acquainted with the case put forward 
on behalf of the employers. In every case of the failure of 
an industrial conciliation board or committee which has come 
under my own observation, such failure has been largely at- 
tributable to a loss of confidence in the board on the part of 
the men connected with it, engendered and fomented by the 
fact that its sittings were held in secret.’’ 


Practical Conciliation.—‘‘ The moulders in the northeast- 
ern districts of England,’’ a correspondent of the London 
Times says, ‘‘ have brought their long controversy with their 
employers to a close, and have united with them to form the 
‘ Board of Conciliation for the Iron-Founding Industry of the 
Northeast Coast.’ The parties to this board are the Associ- 
ated Employers of the Tyne, Wear, and Tees and Hartlepool 
districts, and the Friendly Society of Iron-founders of Eng- 
land, Ireland and Wales. The board, which consists of 11 em- 
ployers and an equal number of moulders’ representatives, has 
just elected Sir Andrew Noble, of the Elswick Works, as its 
chairman, and Mr. T. R. Johnson, of Sunderland, a moulder, 
as its vice-chairman, with two secretaries nominated by the 
two parties. The declared object of the board is to ‘ regulate 
general advances or reductions in the wages of the moulders.’ 
But it is further stipulated : ‘ ay other general question may 
be brought before the board. If any question arises which 
one of the parties considers it desirable to submit to the board, 
although the question may not be of a general nature, the same 
may be submitted by the secretary of the one party to the sec- 
retary of the other party to be considered, and, if both parties 
agree, it may thereafter be brought before the board.’ The 
12th rule provides : 

‘* * Failing settlement by the board of any question referred 
to it by the standing committee, the same may, by common 
consent, be submitted to three disinterested gentlemen mutu- 
ally approved by the board, the decision of whom, or of the 
majority of whom, shall be binding and conclusive. But if 
the board fail to agree in the choice of three gentlemen willin 
to act, each party shall elect its own referee, and the two ref- 
erees so elected shall nominate a third to sit with them, and 
their decision, or the decision of the majority of them, shall in 
like manner be binding and conclusive.’ 3 

‘‘ The employers in entering these conciliation boards, which 
are being formed in the North of England, believe that the 
new institutions will promote their interests by steadying the 
conditions of trade, by saving them from petty harassments as 
well as costly strikes, and by thus enabling them to cope more 
effectively with the foreign competition which they daily feel 
to be growing keener and more serious.’’ 


National Free Labor Congress.—The second annual free 
labor congress has recently been held in London. At that 
meeting a member proposed : 

‘That, in the opinion of this congress, the senseless and 
abortive strikes which have occurred in many branches of in- 
dustry throughout the country have had a most disastrous 
effect upon the living standard of the wage-earning classes, 
and are mainly the cause of the present stagnation of trade 
and consequent want of employment.’’ In order to show the 
prevailing system of coercive tyranny enforced by unions, he 
said that he had been systematically persecuted and boycotted 
by the union of his trade for 4} years, and he had been pre- 
vented from doing 6 months’ work at the Boyton show at 
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Earlscourt. In addition to that he had been threatened with 
violence. He looked upon the association as the savior of our 
working population. 

Another member seconded the resolution, and mentioned a 
case where a workman on the Tyne had committed suicide 
owing to the tyrannical methods of the union. The resolution 
was carried unanimously. 

Mr. 8. Beale proposed : ‘‘ That, in the opinion of this con- 
gress, no alteration in the Conspiracy and Protection of Prop- 
erty Act (1875) will be satisfactory which does not provide 
that, while recognizing legal the right of workmen to picket 
during strikes fot the dona fide purposes of giving and receiv- 
ing information, picketing in such numbers as must inevitably 
terrorize those who may be willing to work shall be prohibit- 
ed.’’ He defined picketing as violence, intimidation, and 
wholesale destruction of property, giving instances of recent 
picketing outrages to show that trade leaders were wrong 
when they said that the object of picketing was to give notice 
to strangers in search of employment. 
= Mr. Ritson seconded, and argued that picketing, far from 
becoming a rightful privilege or the exercise of moral suasion, 
had become an atrocious means of outrage, crime, and intimi- 
dation. The police at Hull were in possession of a very fine 
collection of ‘‘ moral suasion instruments’’ which had cut out 
men’s eyes and broken heads. Picketing was also hurtful to 
the employer and to the general course of trade, and, though 
a Liberal in politics, he said that all honor was due to Lord 
Salisbury for saying that be thought some alteration of the 
law was necessary. He himself had been knocked senseless 
by a trade-union ruffian, armed with a knuckle-duster, for 
working at strike time and for exercising individual freedom 
in rightful employment. 
= Mr. Smith seconded, and gave personal instances of the 
effects of picketing during the dock strike at Hull, asserting 
that free-labor workmen were forcibly taken to picket stations 
and brutally ill treated. 

The resolution was unanimously carried. 

There is room for a Free Labor Congress in this country. 


= Labor Legislation in New Zealand.—A bill has recently 
been introduced into the New Zealand [louse of Representa- 
tives which is entitled “‘ An Act to Encourage the Formation 
of Industrial Unions and Associations, and to Facilitate the 
Settlement of Industrial Disputes by Conciliation and Arbitra- 
tion.’’ The industrial unions and associations which are to be 
registered under this act are aggregations of employers or em- 
ployed, or aggregations of trade unions. Thus an industrial 


union is to consist of more than seven persons, either employ-. 


ers or employed, who unite in trade or industrial interests. 
Its rules have to follow certain broad lines laid down in the 
bill, and are to be filed with the Registrar of Friendly Socie- 
ties, who is the person appointed to register the unions and to 
carry out the detail of the act. A trade union or any branch 
of a trade union can register as an industrial union. Ano in- 
dustrial association isa union of unions, such as trade councils. 
As a bait to trade unions to enroll as industrial unions, every 
union or association is given the power to sue its individual 
members, a power not hitherto possessed by a trade union. 
After these preliminaries the bill goes on to define the ma- 
chinery by which arbitration and conciliation are to be ob- 
tained. For this purpose the country is to be divided into 
industrial districts which will probably be grouped round the 
populous centres. The Registrar of Friendly Societies is to be 
represented in each district by a deputy called the Clerk of 
Awards, who is to carry out the detail of the act. In every 
industrial district the industrial unions of employers and em- 
ployed are to elect, in equal proportion, a district board of 
conciliation. This board is to consist of not more than six and 
not less than four members, and these are to elect a chairman 
from outside, who is to have a casting vote only. The details 
of the method by which the industrial unions are to elect their 
representatives are not very clearly set out, but probably a 
supplementary set of rules will be issued regulating this and 
the method of voting. These boards are to hold office for three 
years, and are to have power to arbitrate in all industrial ques- 
tions brought before them either by a single employer or by a 
union of employed. An important proviso is that no strike or 
lock-out on account of a trade dispute may take place while 
that dispute is under arbitration before a board of conciliation. 
If any industrial district neglect or otherwise fail to elect its 
board of conciliation, power is given to the governor, who, of 
course, acts on the advice of the Minister of Labor, to nomi- 
nate a board, and power is also given to create special tem- 
orary boards in non-industrial districts for special purposes. 
industrial disputes can be referred to the board of conciliation 
on the application of either party, and the second party is then 
bound to submit to the court, or judgment goes by default. 





Above the boards of conciliation, as an ultimate court of ap- 
peal, is the court of arbitration, which acts for the whole coun- 
try. The court is to consist of three members, one of whom, 
the president of the court, must be either a judge of the Su- 
preme Court or a district judge. ‘The other two members are 
to be chosen by the governor, one from the nominations made 
by the industrial unions of employers and one from those made 
by the industrial unions of employed. The governor, of 
course, selects on the advice of the Minister of Labor, in whose 
hands the constitution of the court thus practically rests. The 
court is to be re-elected every three years, and is to deal with 
all industrial disputes referred to it from boards of concilia- 
tion. Such disputes may be referred by the board itself or by 
either party to the dispute. The court may hear evidence as 
it thinks necessary, and the award in every case must be given 
within a month after the court has begun its sitting in that 
case, and it may make this award compulsory or not as it 
chooses. If the award is to be compulsory it is filed and then 
ranks as ao order of the Supreme Court, but no award is to 
extend over a period of more than two years. 

The main features of this bill seem to be these : That em- 
ployers are dealt with singly as individuals, while the employed 
are only recognized in a corporate capacity in industrial 
unions. No single workman has power to put the act in mo- 
tion—a fact which practically raises the trade union or indus- 
trial union into a third court which has to review the case 
before it is submitted to the Board of Conciliation. For if a 
single workman, or, indeed, say the workers in a shop dispute 
with their master, they are powerless to refer their quarrel to 
the board unless the trade union or the industrial union to 
which they belong agrees to do so. Hence the union has to 
hold a preliminary inquiry. By this means, together with the 
new power given to unions to sue their members, the trade 
unions get a stronger position under this act. The only sense 
in which the arbitration under the act can be said to be com- 
pulsory is that if one party refers to either a board or to the 
court the other is obliged to appear. It is difficult to predict 
anything as to the future of the bill. Mr. Reeves, the Minis- 
ter of Labor, declares that 90 per cent. of the industrial dis- 
putes of the colony will be settled under it. Captain Russell, 
however, who is the leader of the opposition and in no sense 
hostile to the bill, regards it as a purely theoretical measure, 
which will rarely, if ever, be brought into action. — Correspond- 
ent London Times. 
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THE LOCOMOTIVE “PLANET.” 





WE are again indebted to Mr. Clement E. Stretton for the 
drawing, from which the engraving herewith has been made, 
of the Planet, built by R. Stephenson & Co., built for the 
Liverpool & Manchester Line in 1830, and was first put to work 
in October 30 of that year. Of this engine Mr. Stretton says, 
in his excellent little book on the locomotive and its develop- 
ment, that it—the Planet—was a striking improvement upon 
all Stephenson’s previous ones. The cylinders were placed 
‘‘ inside’ under the smoke-box, the driving-wheels were placed 
at the trailing end of the engine, and a double-cranked axle 
was employed similar in every respect to one of those pre- 
viously used for coupling the engine of 1815. The dimen- 
sions were as follows : 
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This engine had also the usual four-wheeled tender, which 
weighed 4 tons fully loaded. 

Oa November 23, 1830, the Planet worked a special train to 
convey voters from Manchester to Liverpool for an election ; 
the official report states that ‘‘ the time of setting out was de- 
layed, rendering it necessary to use extraordinary despatch in 
order to convey the voters to Liverpool in time.’’ The jour- 
ney.was performed in 60 minutes, including a stop of 2 min- 
utes on the road for water. 

On Saturday, December 4, 1830, the Planet drew a mixed 
train of passengers and goods weighing 76 tons (exclusive of 
the weight of the engine and tender) from Liverpool to Man- 
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chester in 2 hours and 54 minutes, including three stoppages 
of 5 minutes each for water and oiling. This train ran ata 
rate of 164 miles an hour down the Sutton decline, and its 
greatest speed on the level was 154 miles an hour. : 

From another official report it is found that between Septem- 
ber 16 and December 7, 1830, the company’s engines conveyed 
50,000 passengers, and ran a distance of 28,620 miles, or 954 
trips between Liverpool and Manchester and back. 

Another engine, called the Majestic, was built by the same 
firm and of the same dimensions as the Planet. ‘These were 
the first locomotives which had cranked axles and inside cyl- 
inders. 












































left-hand edge of the engraving, and the top of the same is 
toward the north. No. 28on the engraving is the coaling shed. 
This consists of a trestle upon which the loaded cars are run 
und where they are dumped into hoppers beneath the rails ; 
the engines to be coaled are run in on the track shown at the 
right of the shed, to which communication is obtained by the 
tracks as shown. Nos. 16 and 17 are brick roundhouses—it 
being the intention to complete the circle of No. 17 at some 
future time. Nos. 5 and 18 are water tanks ; the former being 
well elevated so as to supply a-pressure sufficient to carry 
water to the upper stories of any of the buildings on the com- 
pany’s premises. As the street running along the left of the 
machine shop (Nos. 21-24) is the principal street of the city, 
gates have long been located on either side of the tracks, and 
these, together with the interlocked switches and signals, are 
operated from the switch tower, No. 27. The branch swing- 
ing off from the main line and running north is the line to Bay 
City, while the main line crosses the drawbridge over the 
river, and which is not shown on the engraving. 

The largest and principal shop building of the group is the 
machine shop (Nos. 21 and 22). This building is of brick, and 
comprises under one roof the boiler shop (19), which is 60 ft. x 
100 ft. ; the main machine shop, 100 ft. x 225 ft. ; the store- 
room (24) and tool room (23), each of the two latter being 20 
ft. x 45 ft. In the second story above the store and tool 
rooms are the offices of Mr. T. J. Hatswell, the Master Me- 
chanic of the road, who also has charge of the car department, 
and by whom the machine shop was designed. All of the ma- 
chine work is done on the ground floor of this building, a half 
cross-section of which clearly shows its construction. The 
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THE FLINT & PERE MARQUETTE SHOPS AND 
Fr psa STATION AT SAGINAW, E.S, 





_ TRAVELLERS who have occasion to go north from Detroit 
into the lumber regions of the southern peninsula of Michigan, 
or across the State to the Lake Michigan shore, know that the 
locomotives and cars of the Flint & Pére Marquette Railroad 
are noted for their cleanliness and comfort and the high stand- 
ard of efficiency that is maintained in repairs. While the road 
does not rank with the great trunk lines in the magnitude or 
frequency of its service, that service which it does render is 
strictly first class. The headquarters are at Saginaw, E. S., 
formerly East Saginaw, about 20 miles from the mouth of the 
Saginaw River, and 125 miles from Detroit. The shops are 
located across the tracks from the city depot, and their arrange- 
ment is clearly shown by the accompanying plan. Like near- 
ly all of the railroad shops of the country, these have grown 
from small beginnings, and the arrangement is not, peees, 
What would be made were they to be wiped out an 

out of whole cloth. 

The Saginaw River flows along what is represented by the 


THE LOCOMOTIVE “PLANET,” BUILT BY R. STEPHENSON & 


rebuilt. 


co., IN 1830, FOR THE LIVERPOOL & MANCHESTER LINE. 


tool room is equipped with a universal milling machine, a uni- 
versal grinder, and a 16-in. swing tool-room lathe with an 8 ft. 
bed. Here are also kept such tools as a portable cylinder bor- 
ing machine, a portable valve facing machine, portable drills 
and Stow flexible shafts for driving them, and drilling and 
tapping for stay-bolts. 

Whe large machine shop impresses one at once as being re- 
markably well arranged and: convenient. Extending along 
the whole western side of the shop there is a bench which is 
furnished with the ustal equipment of vises and drawers. 
Under this same bay there are the small tools, such as lathes, 
planers, shapers, etc., which are provided and served as the 
necessities of the work done upon them may require, with 
suitable light cranes and hoists. The heavier tools, such as 
the large planers, upon which frames and cylinders are fitted, 
a heavy universal drill, squaring machine, wheel lathes, bor- 
ing mill and hydraulic press, stand just outside the bay and 
under the monitor roof, and are served by a travelling crane 
spanning the space and running over the rails laid on the spe- 
cial bent peoniaed therefor. This crane has a capacity of 10 
tons, * ¥. 

The bay opposite that occupied by the machine tools is 





givemover to..the pits, of which there are nine running into 
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the machine shop and two into the boiler shop. The tracks 
over the pits run back far enough so that the travelling crane 



































CROSS-SECTION OF MACHINE SHOP, FLINT & PERE MARQUETTE 
RAILROAD. 


can be used to raise the back end of the engines or to carry a 
cab from the painting platform and place it in position. 

A transfer table travels in the pit (25) along the east side of 
the building. The boiler shop is also provided with a travel- 









No. 13 is the blacksmith shop, also built of brick—a large, 
well-ventilated room 65 ft. x 180 ft.—and is equipped with a 
5,000-lbs. steam hammer and furnace wherewith the company 
utilizes a large portion of its scrap in manufacturing all of its 
passenger-car and driving axles, crank-pins, piston rods and 
engine frames, as well as the other miscellaneous forgings used 
about its locomotives. And just here it will be interesting to 
follow the process of making crank-pins. Selected scrap is 
first piled on shingles, and, after heating, is hammered into 
slabs ; these are reheated, welded and worked into shape. 
The pins are then turned and case-hardened on the bearing 
surfaces, after which they are ground true and then pressed 
into the wheel. A pin made in this way simply does not wear 
out, but stands up to its work for years. 

The blacksmith shop is also provided with two other steam 
hammers, one of 2,400 lbs. for ordinary work, and one of 1,200 
lbs. for light work. A small heating furnace for bolts, with 
a bolt header, are also among the tools of this shop, it havin 
been found more economical to manufacture all bolts use 
about cars and locomotives than it is to purchase them. 

Just beyond the blacksmith shop, and under the same roof 
with it, are the store 100ms for iron (36) and the bolt and axle 
shop (35). The latter room is 60 ft. x 65 ft., and is equipped 
with a number of bolt cutters, double-headed axle lathes, 
wheel borers, and heavy cutting-off and centring machine 
that is used for the engine and car axles hammered out in the 
blacksmith shop. The coppersmith and tin shop is located 
over the wheel and axle shop. 

As we have already said, and as it readily appears from the 
engraving, No. 16 is the engine roundhouse, and is provided 
with pits that are steam-heated in winter and thoroughly 
equipped with water pipes that lead from a pump which de- 
livers water for washing purposes. Nos. 14 and 15 are little 
excrescences on the roundhouse, the former being the brass 
foundry and the latter a small roundhouse machine shop. 
No. 32 is a little room occupied by the Union News Com- 
pany, and 33 and 34 are small vacant spaces laid out into 
























































1, Passenger Depot. 18. Blacksmith Shop. 25. Transfer Table. _ 

2. Freight Depot. 14. Brass Foundry. 26. Machine Shop Casting House. 
3. Train Master's Office. 15. Round House Machine Shop. 27. Switch Tower. 

4. Paint Shop. 16. Round House. 28. Coal Shed. 

5. Water Tank. ie = 29. Lumber Yard. _ 
'6. Supply Store. 18. Water Tank. 30. Freight Car Repair Yard. 

7. Car Department Casting House. 19. Boiler Shop. 81. Coach Yard. 

8. Office of General Foreman of Car Shop. 20. Flue Cleaning House. 82. Union News Co. 

9. Car — 21. Machine Shop. 33. Park. 
10. Boiler House. 22. Erecting Shop. 34, ** 

11. Dry Kiln. 23. Tool Room. 35. Car Wheel and Axle Shop. _ 
12. Warehouse. 24. Store Room. 36. Iron Room. 


QPLAN OF THE FLINT & PERE MARQUETTE RAILROAD YARDS AT SAGINAW, 5. 8., MICH, 


ling crane, but this is operated by hand and is of 10 tons 
capacity, which is quite sufficient to handle any work that has 
yet come in. The motive power of the road now consists of 
93 standard gauge locomotives and 10 for narrow-gauge tracks, 
All of the repairs for these engines, as well as that for the four 
steamers of the company that ply between Ludington, Mich., 
and Milwaukee, Wis., are done in these shops. 


flower gardens and walks, and instead of being an eyesore to the 

ublic in the shape of a waste of cinders, are very attractive. 
No. 5 is the larger water tank of the two, having a capacity 
of 145,000 galls., while No. 18 has a capacity of 115,000 galls. 
No. 4is a paint shop, a wooden structure 100 ft. x 130 ft., 
connected by tracks leading into and through from the yard. 
No. 6 is a storehouse ; No. 7 a casting shed for the car depart. 
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ment ; No. 26 the casting shed for the machine shops; No. 
8 is the office of the general foremen of the car shops, and No. 
30 the bone yard and where the rough out-door repairs are 
done to freight cars. 

No 9 is the car shops, a wooden building 80 ft. x 200 ft., one 
end of which is equipped with the most modern of wood-work- 
ing tools, while four tracks lead into the other end through wide 
folding doors. Each of these tracks has a length sufficient to 
carry four freight cars. No. 10 is the boiler house, where all 
of the steam used on the premises, with the exception of that 
required for heating the depot, is generated in four water-tube 
boilers. A long line of jacketed pipe leads thence to the ma- 
chine shop, with a branch running over to the blacksmith shop 
and wheel shops, the connection with the car shops being very 
short. In all of these buildings there are separate engines ; 
the one in the machine shop drives a line of shafting running 
the whole length of the shop, from which also the counter- 
shaft moving the transfer table obtains its power ; the engine 
in the blacksmith shop drives the fan for the furnaces and the 
shafting for operating the machinery in the wheel-room ; there 
is also an engine in the roundhouse machine shop and one in 
the car shop. No. 11 is a dry kiln provided with coils of 
steam pipe at one end, over which the air passes on its way to 


the lumber ; natural draught is used, and it is obtained by | 


means Of a high stack. No. 12 is a warehouse. 









doors in the background are the doors leading into the 
boiler shop ; and when a boiler is to be carried to or fro 
it is picked up by the crane in one shop and taken to the 
door, where the other takes hold of it and delivers it at its 
destination 

The other full-page engraving represents the passenger depot 
of the road at Saginaw, East Side. It was built a number of 
years ago after the designs of Mr. Bradford L. Gilbert, to 
whom we are indebted for the plans showing the arrangement 
of the two floors. The building is of red brick, with light 
sandstone trimmings, with a h extending out so as to cover 
the platforms and the sidewalk, enabling passengers arriving 
from Se tostep into the depot during inclement weather 
without being wet. The first floor is entirely devoted to the 
passenger service. ‘The engine and boiler house that appears 
at the extreme left of the photograph is a separate structure 
from the main building, and contains the heating apparatus 
for the station, as well as some store and cleaning rooms for 
lamps and cars. The rooms marked A are for the express ; 
B for the baggage ; then the rest of the eastern end of the 
building is devoted to the kitchens and restaurant, which lat- 
ter is separated from the men’s waiting-room by a hallway in 
which there is now an elevator that is not shown on the plan. 
Next is the men’s waiting-room, separated from the women’s 
by the ticket office and the ladies’ toilet. The women’s wait- 
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FLOOR PLANS OF PASSENGER STATION OF THE FLINT & PERE MARQUETTE RAILROAD, AT SAGINAW E. S., MICH. 


It is very rarely that shops that have grown up as these have 
done, from the time when the road was very small, with but a 
few engines to its present proportions, possess that convenience 
of arrangement that we find here. It is one of the settled prin- 
ciples in the economical handling of material in machine shops 
that there shall be no doubling back on the movement of 
work in its progress from start to finish. It will be seen that 
this principle has been followed and kept steadily in view in 
the planning of these shops. Material that is intended for the 
machine shop goes from the blacksmith shop rane | to the 
tool upon which it is to be finished, and on the way it meets 
nothing that is to be carried in an opposite direction. From 
the tool in the machine shop it goes straight to the locomotive 
to which it is to be po ; and this in turn passes from the 
machine shop to the roundhouse without meeting with any 
obstacle. 

In like manner the work for the car shops goes to the point 
of application, and in an opposite direction from the machine 
shop, so that there is no clashing. Labor-saving tools in both 
places tend to lessen the cost of production ; and this was one 
of the early shops to recognize the economy that would result 
from the use of a travelling crane. The interior arrangement 
of the machine shop is very clearly shown by the full-page 
engraving, wherein the facility with which work can be han- 
dled and placed by the crane is well brought out. The large 





ing-room is furnished with an exceedingly handsome fireplace 
of red tiling, and the whole lower floor to which passengers 
have access is handsomely finished in oak. On the walls of the 
waiting rooms there are hung, instead of the usual posters, a 
number of fine engravings that serve to break the monotony 
of the ordinary type of railway station. 

There is little to say in regard to the upper story. It is 
divided into good-sized rooms, as shown on the plan, that are 
now occupied as the general offices of the company, although 
they were not originally designed for that purpose. When the 
building was erected the general offices were in another build- 
ing owned by the company and located at some distance from 
the station, while the offices here were occupied only by the 
officers of the operating departments. They are arranged in 
suites in such a way that any twoadjoining rooms can be used 
together for a Ty department. The despatcher is placed in 
the room J with keyboards along the front and sides. The 
windows of the bay projecting out on the track-side afford a 
clear view up and down the tracks, and projecting from the 
outside wall is the order signal. 

In reviewing the whole plan of the yard, one cannot fail to 
be impressed with the handiness of the arrangements that have 
been made, and to consider it as remarkably well designed to 
meet the wants of a road of moderate size in prosperous cir- 
cumstances like the Flint & Pére Marquette, 
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JAPANESE WAR SHIPS. 


A JAPANESE correspondent has sent us the above photographs of a number of war ships belonging to Japan, engravings of 
which are given herewith, and which, owing to the war in which that country is engaged, will be of interest to many readers. * 
Fig. 1 represents the man-of-war Zakachiho, Fig. 5 represents the man-of-war Fuso. 
te abs = Naniwa. ae.. oF ” 63 Hiyet. 
ce Cae “ « Matushima. eee: Ge “ torpedo-boat Kotaka. 
ad ee . s Jisukushima, vk. aligns a ship of the old style. 
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TRIPLE-EXPANSION ENGINE FOR THE STEAM 
YACHT “WAPITI.” 

THE anges published herewith was recently built by F. W. 
Wheeler & Co., West Bay City, Mich., for the steam yacht 
Wapiti, owned by Mr. Isaac Bearinger, of Saginaw, Mich. 

The hull is of steel, schooner rigged and ted white, and 
presents a very handsome appearance. The general dimen- 
sions are: Length on water-line, 75 ft.; beam, 15 ft.; draft 
of water, 6 ft. She has commodious quarters for owner, 
guests, and officers, and is elaborately furnished and well 
lighted by electricity ; the entire cabin is finished in mahogany. 

The engine is of the inverted, triple-expansion type, with 
cylinders 9 in. X 14 in. X 23 in. in diameter and a stroke of 
14 in., driving a Trout propeller 4 ft. 6 in. in diameter and 6 ft. 
mean pitch. The cylinders are placed in the sequence of 
high-pressure, intermediate-pressure, and low-pressure. A 
very small space fore-and-aft being available for engine room, 
it was necessary to design an engine as short as possible, and 
for this reason the valve-chests were placed athwart ships and 
the low-pressure and intermediate cylinders were cast together 





in one piece, while the high-pressure and intermediate-cylinder 
receivers were bolted together. All steam-ports 
and passages are calculated for a piston speed of 
900 ft. per minute. 

The ports in the high-pressure cylinders are 14 
in. deep and 6} in. wide, in the intermediate-press- 
ure cylinder 1 in. deep and 11 in. wide, and the 
low-pressure cylinder ports are 24 in. deep and 20 
in. wide. The main steam-pipe is 3} in. in diam- 
eter, and the exhaust-pipe leading to the condenser 
is 8 in. in diameter, both pipes being of copper. 
“: The throttle-valve is of the balanced cylindrical type fitted 
with a relief-valve. Steam is admitted in the middle of the 
high-pressure valve to the high-pressure cylinder, and ex- 

























































































iston-valve into one, and is patented by Mr. Edward Heyde, 

.E., with Wickes Brothers, of Saginaw, Mich. 

We wish to call especial attention to the Heyde valve that 
is used on this engine, and of which we present a separate en- 
graving, although the latter does not illustrate the valve that 
is used on this particular engine. The great trouble that has 
heretofore been experienced with this type of valve lay in the 
fact that the rings were apt to catch in the ports if they were 
allowed to travel over them, and that the wear resulted in bad 
leakages of steam past the packing. With this arrangement 
it will be seen that the bottom face of the valve is kept solid, 
and that the rings merely stand out on the back to serve as 
balancing packing, and that if they were removed the valve 
would work on as usual with the exception that it would no 
longer be balanced. 

he low-pressure -valve is 10 in. in diameter, fitted with a self- 
setting spring ring and having { in. lap on both ends. All 
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TRIPLE-EXPANSION ENGINE FOR THE STEAM YACHT “ WAPITI,” BUILT BY F. W. WHEELER & CO., WEST BAY CITY, MICH. 


hausts at both ends into a receiver connected with the middle 
of the intermediate-pressure valve, from which it exhausts at 
both ends into the low-pressure valve in the usual way, the 
exhaust this time being carried by the inside of the valve to 
the condenser. All the cylinders are fitted with piston-valves, 
and the ports in all valve-chests are 14 in. deep. 

The high-pressure valve is 54 in. in diameter of the ‘‘ Heyde”’ 
patent type, with a lap of 1, in. at top and { in. on bottom. 
The intermediate valve is also of the ‘‘ Heyde”’ type, and is 
9 in, diameter with the same laps as the high-pressure. The 
ports in the valve-chamber extend only half around, and the 
valve is kept absolutely steam-tight by the half circular spring 
ring on the opposite side of the ports pressing the valve against 
the liner, the other half of the ring being pinned to the valve 
making a solid plug-valve. This valve combines the advan- 
tages of a steam-tight flat D-valve and a perfectly balanced 








valves are worked by the Marshall radial valve-gear, all ‘con- 
nections being made adjustable. Steam is cut off in all cyl- 
inders at 0.75 stroke when in full gear. All valve-stems are 
of steel, the high-pressure and intermediate-pressure being 
14 in. in diameter, and the low-pressure 1} in. in diameter. 

The eccentrics are forged solid on the crank-shaft, and the 
straps are of wrought iron lined with babbit metal. All pis- 
tons are of cast iron of the same weight 3 in. deep and fitted 
with self-setting spring rings ; they are securely fastened to 
piston-rods by means of quick taper and nuts. The piston- 
rods are made of the very best mild steel 1] in. in diameter for 
the high-pressure and intermediate-pressure, and 2 in. in diam- 
eter for the low-pressure. 

The crossheads and piston-rods are in one piece, free from 
welds, and the slippers are provided with brass e 94 in. 
deep and 64 in. wide, the gudgeons being 24 in. in diameter by 
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4in. in length. The connecting-rods are also of steel 89 in. 
between centres, with the upper end forked. The diameter at 
the upper end is 14 in. and 2} in. at the lower. The bolts in 
the are 14 in. in diameter, and the connecting-rod 
bolts are 1} in. in diameter, all ae of steel. The crank-pin 
brasses and all main journals are lined with Magnolia anti- 
friction metal. 

The cylinders and valve-chests are covered with magnesia 
and lagged with highly polished mahogany. They are sup- 
ported by three wrought-iron columns in front, leaving the 
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HEYDE'S PISTON VALVE. 


entire front of the engine open for examination of the journals, 
and by three cast-iron columns in the rear, the latter forming 
the guides, which are of the slipper-slide variety. 

The bed-plate is of the girder type, with the thrust bearin 
cast on, and has five main journals. The crank-shaft is forg 
solid of mild steel 44 in. in diameter, with the eccentric and 
thrust collars forged on. The crank arms are 2 in. thick for 
the high-pressure, 2} in. for intermediate-pressure, and 2} in. 
for low-pressure, with a common width of 6in. The cranks 
are placed 120° apart, with the intermediate leading the high- 
pressure, and the low-pressure crank following. The two 
thrust collars are 104 in. in diameter, and 1% in. in thickness. 
The horseshoes are faced with babbit metal, and are adjust- 
able by means of steel bolts and brass nuts. 

The condenser is of the independent, single-acting type, 
with a steam-cylinder 7 in. in-diameter, water and air-cylinder 
12 in., and a stroke of 12 in. weighing only 2,000 Ibs., and of 
an entirely new pattern, made by the Dean Brothers Steam 
Pump Works, of Indianapolis, Ind. 

Steam is furnished by a 7 ft. x 84 ft. Roberts’ water-tube 
boiler. At the working pressure of 200 lbs. per square inch 
the engine is expected to develop a maximum of 400 I.H.P. 
when making 400 revolutions per minute, and to maintain a 
calculated average speed of the vessel of 17 statute miles per 
hour. The engine was designed by 8. Anderson, M.E., with 
F, W. Wheeler & Co. 
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SOME TESTS RELATIVE TO THE PRODUCTION 
OF STEAM.* 





By Epvuarp SAUVAGE, 





Experiments with Tubes of Varying Lengths and Diameters 
and of Different Kinds,—The experiments made by the Paris, 
Lyons & Mediterranean Railway Company, under the direc- 
tion of the late A. Henry, furnish accurate data regarding the 
effect of the system of tubes used in boilers. The experiments 
were first carried on with a boiler having a grate with an area 
of 25.2 sq. ft. and 107.64 sq. ft. of heating surface in the fire- 
box. It had 185 brass tubes with a diameter of 1.8 in. on the 
inside and 2 in. on the outside. The length of the tubes that 
were used were 22 ft. 11} in., 19 ft. 8h in., 16 ft. 4g in., 14 ft. 
ot ee 13 ft. 14 in., 11 ft. 5f in., and 9 ft. 10% in., respec- 
tively. 

For each length that was tested the work was done with a 
simple fire-box, then a fire-box with a short brick arch, one 
with a long brick arch and the Tenbrinck boiler. Finally, 
each arrangement included three different rates of draft, 
measured by the differences that were found to exist between 
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Fig. 1. 
SPARK NETTING OF THE GREAT INDIAN PENINSULA RAILWAY. 
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SPARK ARRESTER ON THE ROUMANIAN RAILROADS. 
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the pressures in the ash-pan and the smoke-box, expressed in 
the naient of a column of water which was 1 in., 14 in., and 
3 in. high, respectively. There were also some complemen- 
tary tests made by reducing the grate area and the number of 
tubes to a greater or less degree. 

In pr cp of this first series of experiments, the work 
was carri on with boilers having nearly the same fire-box, 
but with varying tubes, as follows : 
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STACKS FOR WOOD AND LIGNITE-BURNING LOCOMOTIVES ON 
THE ROUMANIAN RAILROADS. 






























































Fig. 5. Fig. 6. 

STACK FOR LOCOMOTIVES ON STACK FOR WOOD-BURNING LO- 
THE NORWEGIAN STATE RAIL- COMOTIVES ON THE MOSCOW- 
ROADS, BREST RAILROAD. 

185 tubes of 2 in. outside diameter, and 18 ft. 23 in. long 
294 hi sé 13 “e se «e e 18 ee se ee 
247 ce ce 1% ec “ce sé “e 14 “ce 3} ce ‘ai 
307 “ “e 1, ‘‘ “ce «ec se 14 ce 8+ “e e 
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210 ‘ec ce 23,‘ «eé “ “e 13 “ce 72 ‘é “ce 


These six boilers belonged to compound engines and were 
made to carry a steam pressure of 225 Ibs. per square inch. 
_ A third series of tests was made with the Serve tubes, hav- 
ing at first 185 tubes with a diameter of 14 in. on the outside, 
and whose lengths were successively 11 ft. 54 in., 9 ft. 104 in., 
8 ft. 24 in., and 6 ft. 6% in.; then with 113 tubes with an out- 
side diameter of 24 in. and lengths of 13 ft. 14 in., 11 ft. 53 in., 
9 ft. 104 in., 8 ft. 2fin. All of these experiments were made 








with a fire-box furnished with a short arch and afterward 

with a Tenbrinck boiler. The draft corresponded to columns 

> — having the heights of 1 in., 14 in., 3 in., 4 in., and 
nD. 

The conclusions that were reached as the result of these 
numerous experiments can be applied in all of their strictness 
only to boilers that are similar to those that were experimented 
upon. But there are many locomotive boilers that are so 
nearly like them that we can logically apply the conclusions 
to them, as they do not much from the practice of 
the Company. It is essential that the fuel should not differ 
much from the briquettes chosen by the Lyons Company. 
With these reservations the experiments of the Lyons Com- 
pany furnish accurate data that is applicable to very many 
cases, 
The experiments have led to the following conclusions : 
With the ordinary arrangement of tubes, 185 in number, and 
with a diameter of 2 in. on the outside, the evaporation of the 
boiler touches its highest point when the length runs from 
13 ft. 14 in. to 14 ft. 9 in., and that the utilization of fuel, 
naturally less with longer tubes, is nevertheless satisfactory. 
By reducing. the number of tubes the production of steam 
falls off, but the economical utilization of the fuel remains 
about the same. 

The increase of the diameter of the tubes and the reduction 
of their number increases the production of steam, by giving 
































Fig. 7. 
THE MacALLAN VARIABLE EXHAUST ON 
EASTERN RAILWAY. 


THE GREAT 


a larger section for the escape of the products of combustion 
from the fire. The economical consumption of fuel is re- 
duced when the diameter is increased in consequence of a 
reduction in the heating surface, but the advantages accruing 
from a more abundant production of steam justifies the use 
of tubes ranging in diameter from 2 in. to in. 

The Serve tubes give their maximum production of steam at 
lengths considerably less than that of the smooth tubes {6 ft. 
6% in. to 8 ft. 2} in.). It is shown by a comparison of the 
different results obtained with experiments with the Serve 
tubes, that it is possible to obtain with them the same evapora- 
tive efficiency and the same utilization of the fuel as with the 
smooth tubes, and at the same time shorten the boiler, thus 
materially reducing the weight. 

Some locomotives on the Northern Railway have been 
equipped with Serve tubes having an outside diameter of 
28 in., and a length of from 11 ft. 5j in. to 13 ft. lg in. The 
boilers that have been fitted with these tubes have given good 
results in service. 

In making an application of these tubes to tube-sheets that 
are already in service, it is possible to reduce the depth of the 
wings a trifle, and also to shorten them by making the tubes 
smooth for a part of their length. The experiments of the 
Northern Railway Company* have shown that, with propor- 
tions suitable to the width and the length of the gs, in 
tubes of 2 in. diameter itis possible to obtain the same evapora- 
tive efficiency with a better utilization of the fuel, the draft re- 
maining the same ; the amount of fuel burned per hour dimin- 
ishes a little, but the amount of water evaporated has been 
found to remain about the same, which is an evident advan- 
tage. 


* See AMERICAN EngINzER for June, 1894, 
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Arrangement of the Tubes in the Boiler.—The tubes are ar- 
ranged staggered or in vertical rows. The second arrange- 
ment is the one that is generally preferred, as it seems to 
facilitate the es of the steam, and to offer no im- 
pediment to the fall of the deposits of solid matter. 
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SMOKE-BOX AND EXHAUST FOR LOCOMOTIVES ON THE NORWEGIAN 


STATE RAILROADS. 
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Fig. 9. 
SMOKE-BOX FOR COMPOUND LOCOMOTIVES ON THE PARIS, 
LYONS & MEDITERANIAN RAILROAD. 


Influence of the Metal of the Tubes.—In making a theoretical 
study of the transmission of the heat of hot gases to water, 
we see that the quantity transmitted depends especially on 
the coefficient of transmission of the heat from the metal to 
the water ; the difference between the coefficient of conducti- 
bility given by brass and iron when we take the thinness of 





the tubes into consideration has no appreciable effect. The 
difference in the production of steam, if-any exists, that could 
be attributed to the use of different metals, could only be 
proven indirectly by the greater thickness of the deposits that 
are put upon the iron ; and this greater thickness has not been 
demonstrated. In fact, some experiments that were made by 
the Paris, Lyons & Mediterranean Company, on some boilers 
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Fig. Io. 
THE ADAMS EXHAUST ON THE LONDON & SOUTHWESTERN 
RAILWAY. 
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VARIABLE ; EXHAUST FOR LOCOMOTIVES ON THE ROUMANIAN 
RAILROADS, 


where the tubes are covered with a light scale, and where the 
production was somewhat less than with new brass tubes, 
there was nothing to prove that the effect was due to the dif- 
ference in the metals used. 

Tests of the Influence of the Volume of the Smoke-box.—For a 
long time it has been generally admitted that the volume of 
the smoke-box should be somewhat restricted, but for the past 
12 years the extended smoke-box has had the most general 
adoption in North America. The reason for this elongation 
seems to be to provide an extended netting area for arrest- 
ing the sparks, and to afford a place for catching the cinders. 
The example for America was followed by a large number of 
European railway managers, who made trials of the extended 
smoke-box ; but these attempts have not, as a rule, had any 
extended application. In America, even, the practice of this 
arrangement does not seem to be as generally admitted to be 
as useful as it was a few years ago, 
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Experiments on the effect of the volume of the smoke-box 
of delicate ; for observations on the pressure in this space, 
traverseé@ as it is by very rapid currents, is exceedingly difii- 
cult ; and the pressure varies at very short intervals. nally, 
the tests which were made seem to show that a great increase 
of the volume of the smoke-box does not improve the draft 
and offers no direct advantage. 

Influence of Different Forms of Smoke boxes and Spark Ar- 
resters.—As a form of smoke-box that differs somewhat from 
the usual arrangements, we will cite the one adopted for the 
Belgian State locomotives ; the stack, which is quadrangular 
and with a very large base, is like an extension of this box. 
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ANNULAR EXHAUST OF THE WESTERN RAILROAD OF FRANCE. 
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The working of these locomotives, provided as they are with 
very large grate-surfaces to burn exceedingly fine coal, is sat- 
isfactory ; it is difficult, however, to express an opinion based 
on the value of the arrangements adopted for these locomo- 
tives in view of more general applications. The spark ar- 
resters are composed of a netting of iron wire with meshes 
more or less fine, and sometimes perforated plates. These 
accessories are yw gaan in certain countries, especially in 
France, and are often used in other places. 

When the nature of the fuel permits, it is perhaps advan- 
tageous to do away with them, for these screens always injure 
the draft. With the large meshes usually adopted they have 
no advantageous influence, especially in reducing to any great 
extent the amount of sparks thrown from the stack. 

Instead of the flat screens, it is possible to use a netting in 
the form of a truncated cone, as shown in figs. 1 and 2. The 
Southern Railway Company of France use two grates, placed 
one above the other. Whatever may be the arrangement of 
these screens, it is hardly possible to avoid sparks when light 
fuel is used, 

When fires are especially to be feared, it is then best to em- 
ploy very powerful locomotives and avoid the use of certain 
light fuels. The use of the diamond stack as spark arresters, 
which was formerly in general use throughout the United 
States, is gradually disappearing. There are still, however, 
some applications of it to be found in Europe, as shown in 
figs. 3-6. Certain arrangements of this kind recall the chim- 
ney tops, which for several centuries have capped the chim- 
neys of Venetian houses. 

Tests of the Different Systems of Haxhausts.—lIt is very diffi- 
cult to get an exact valuation of different systems of exhausts 
by the aid of exact experiments, but the knowledge comes 
rather from observation of the working engines in regular ser- 
vice. With the ordinary blast-pipe the variation of the sec- 
tion which can be easily obtained is a valuable assistant ; the 
variable exhaust is in principle evidently superior to the fixed 
exhaust, It is, nevertheless, necessary to arrange it so that 
an exaggerated reduction of the opening cannot be made ; 
the lack of suitable stops for limiting the closing of the valves 
is frequent, and doubtless the cause of the bad results ob- 
tained by this class of apparatus. The recent applications of 
the variable exhaust, which has been made in England, espe- 
cially on the Great Eastern Railway, as shown in fig. 7, con- 
firms this opinion. The practice of different companies, and 


especially the recent tests which have been made on the East- 


ern Railway of France, indicate that the position given in 





England to the top of the exhaust-pipe is the best one ; it 
ought not to be much above the upper row of tubes. The 
conical prolongation of the stack down into the smoke-box, in 
the form of an inverted funnel, works very well with a 
slightly elevated exhaust. On the other hand, the exhaust- 

ipe in the bottom of the smoke-box with a series of sheet- 
iron cones superim over it has been generally abandoned, 
because it obstructs the smoke-box without any marked ad- 
vantage. Fig 8 shows an example of a very low exhaust- 


pipe. 

fn America a deflector-plate which turns the gases and cin- 
ders down toward the bottom of the box is generally used 
with the extended front. Application of a similar igs of 
ment has also been recently made in Europe. The Paris, 
Lyons & Mediterranean Railway Company have made an ap- 
plication of a special arrangement shown in fig. 9. The an- 
nular exhaust seems to utilize the steam and produce a good 
draft with a slight back pressure on the pistons, better than 
other systems, The pipe shown in fig. 10, designed by Mr. 
W. W. Adams, Engineer of the London & Southwestern Rail- 
way, has had an extensive application, and seems to have 

iven general satisfaction. Figs. 11, 12, and 18 show different 
orms of the annular exhaust. Finally, a good arrangement 
of exhausts in the locomotives, which is really a matter of 
extreme importance, is best obtained by trials and by the ap- 
plications of the empirical rules. 

Tests of the Influence which Speed has on the Production of 
Steam.—The exhaust discharges become more frequent as the 
speed of the locomotive increases. At the same speed they 
are more rapid as the driving-wheels are smaller. As a whole, 
it does not appear that there is any special increase due to the 


‘ multiplicity of the exhaust discharges. The most salient fact 


on this subject is the good combustion, which is usually ob- 
tained in the two-cylinder compound locomotives, as com- 
= with the simple engines with the same number of cyl- 
inders. 

The conclusions which have been reached as the results of 
these investigations are : 

1, That, as a general rule, it is not best to have the tubes of 
locomotives longer than from 12 ft. 9 in. to 13 ft. 14 in. 

2. The section for gas passage ought to be as large as. pos- 
sible, a point which justifies doing away with ferrules. The 
diameter of the tubes ought not to be too small, neither should 
they be too near together. As far as it is possible, it is best 
that their inside diameter should be from 14 to 2 in., and that 






























































Fig. 13. 
EXHAUST FOR LOCOMOTIVES ON THE GRAND CENTRAL 
RAILWAY OF BELGIUM. 


the distance between the holes in the tube-sheets should not 
be less than from ¢ in. to % in. 

8. The Serve tubes work well on locomotives when their 
outside diameter is from 2 in. to 2% in., and when the length 
of the tube is short. It is, perhaps, advantageous to substi- 
tute them for ordinary tubes of 2 in. in diameter, but by 
making a corresponding reduction in the depth of the wings. 

4. The comparative workings of the arrangements of the 
tubes, whether in staggered or vertical rows, does not appear, 
but preference is generally given to the second arrangement. 

5. The kind of metal used is a matter of indifference from 
the standpoint of the production of steam. 

6. The effect of volume of the smoke arch is hardly per- 
ceptible. The extended smoke-box of the American type, as 
tested in Europe by many railroads, does not seem, as a gen- 
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eral rule, to give any better results than boxes of average 
capacity. It seems preferable, therefore, to retain the latter. 

7. No marked superiority can be claimed for any particular 
type of stack. That form which is seals conical and belled 
out toward the top seems preferable in a general way. It is 
well to extend the stack down into the interior of the smoke- 
box, belling it out larger into the form of a funnel. The 
height of the exhaust-pipe should not be above the upper row 
of tubes, 

8. No arrangement of spark arresters can be set down as 
possessing a marked advantage. All hinder the draft to a 
greater or less extent without being absolutely efficient. The 
simple netting suffices in almost every case. 

9. Among the different systems of exhaust, the annular 
arrangement seems to be slightly superior to the others. It 
is complicated when it is desired to render the section of the 
pipe variable ; in other respects it is desirable. -- - : 

10. All single exhaust-pipes should be variable. It is best, 
however, that the variation should not have so-wide a range 
as to permit too great a reduction of section. It is doubtless 
due to the lack of such a limit that variable exhausts have 
been so often considered injurious or useless. The simple 
arrangement of two movable valvés seems very efficient. 

11. We will repeat bere the recommendation laid down in 
No. 7 above, regarding the exhaust-pipe, which ought not to 
be above the upper row of tubes, even if the stack is not ex- 
tended down into the smoke-box. 

12. The speed has no influence on the production of the 
steam ; in other words, with an eyual weight of steam ex- 
hausted per minute with the same pressure in the cylinders at 
the beginning of the pre-exhaust, the greater or less frequency 
of the exhaust impulse is a matter of indifference. This fact 
has been brought out by the working of two-cylinder com- 
pound locomotives. 
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INSTRUCTIONS TO BOILER ATTENDANTS. 








Tue Manchester Steam Users’ Association a few months 
ago issued a revised and enlarged edition of its ‘‘ Instructions 
to Boiler Attendants.’’ These we have pleasure in reproduc- 
ing, believing that their publication may prove useful to steam 
users. 

Getting up Steam.—Warm the boiler gradually. Do not 
get up steam from cold water in less than six hours. If pos- 
sible, light the fires over night. 

Nothing turns a new boiler into an old one sooner than getting up steam 
too quickly. It hogs the furnace tubes, leads to grooving, strains the end 
plates, and sometimes rips the ring seams of rivets at the bottom of the 
shell. It is a good plan to blow steam into the cold water at the bottom of 


a gga or to open the blow-out tap and draw the hot water down from 
the top. 


Firing.—Fire regularly. After firing. open the ne 
grid in the door for a minute or so. Keep the bars covere 
right up tothe bridge. Keep as thick a fire as the quality 
of coal will allow. Do not rouse the fires with a rake. 

hould. the coal cake together, run a slicer in on the top of 
‘the bars and gently break up the burning mass. 

——— trials have shown that under ordinarily fair conditions no smoke 
need be made with careful hand-firing. Alternate side-firing is very simple 
and very efficacious. , 

Cleaning Fires and Slaking Ashes.—Clean the fires as often 
as the clinker renders it necessary. Clean one side at a time, 
so as not to make smoke. Do not slake the clinkers and ashes 
on the flooring plates in front of the boiler, but draw them 
dirsctly into an iron barrow and wheel them away. 

Slaking ashes on the mrpcing, 4 mmmney corrodes the front of the boilér at the 
flat —* and also at the bottom of the shell where resting on the front 
cross wall, 

Feed- Water Supply.—Set the feed-valve so as to give a con- 
stant supply, and keep the water up to the height indicated 
by the water-level pointer. 

There is no economy in keeping a great depth of water over the furnace 
crowns, while the steam space is reduced thereby, and thus the boiler 
rendered more liable to prime. Nor is there any economy in keeping a very 


little water over the furnace crowns, while the furnaces are thereby rendered 
more liable to be laid bare. 


Glass Water Gauges and Floats.—Blow through the test tap 
at the bottom of the gauge hourly, as well as through the tap 
in the bottom neck, and the tap in the top neck twice daily. 
These taps should be blown through more frequently when 
the water is sedimentary, and whenever the movement of the 
water in the glass is at all sluggish. Should either of the thor- 
oughfares become choked, clean them out with a wire. Work 
the floats up and down by hand three or four times a day to 
see that they are quite free. Always test the glass water 

— and the floats thoroughly the first thing in the morn- 
om fore firing up, and at the commencement of every shift. 





It does not follow that there is plenty of water in the boiler because 
there is plenty of water in the gauge glass. The passages may be choked. 
Also Empry gauge glasses are sometimes mistaken for FuLL ones, and ex- 
plosions have resulted therefrom. Hence the importance 6f blowing 
through the test taps frequently. 


Blow-out Taps and Scum Taps.—Open the blow-out wp in 
the morning before the engine is started, and at dinner time 
when the engine is at rest. Open the scum tap when the en- 
ine is running, before breakfast, before dinner, and after 
inner. If the water is sedimentary, run down in. of water 
at each blowing. If not sedimentary, merely turn the taps 
round. See that the water is at the height indicated by the 
water-level pointer at the time of opening the scum tap. Do 
not neglect blowing out for a single day, even though anti- 
incrustation compositions are put into the boiler. . 


Water should be blown from the bottom of the boiler when steam is not 
being drawn off, so that the water may be at rest and the sediment have an 
opportunity of settling. Water should be blown from the surface when 
steam is being drawn off, so that the water may be in ebullition and the 
scum floating on the top. If the water be below the pointer, the scum tap 
will blow steam ; if above the pointer, the scummer will miss the scum. 


Safety- Valves.—Lift each safety-valve by hand in the morn- 
ing before setting to work, to see that it is tree. If there is 
a low-water safety-valve, test it occasionally by lowering the 
water level to see that the valve begins to blow at the right 
point. When the boiler is laid off, examine the float and 
levers and see that they are free, and that they give the valve 
the full rise. 


If the safety-valves are allowed to go to sleep, they may get set fast. 


Opening Drain-Taps and Steam-Pipes.—lf the boiler is one 
of a range and the branch steam-pipe between the junction 
valve and the main steam-pipe is so constructed as to allow 
water to lodge therein, open the drain tap immediately the 
boiler is laid off, and keep it open until the boiler is set to 
work again. If the main steam-pipe is so constructed as to 
allow water to lodge therein, open the drain-tap immediatel 
the engine is shut down, and keep it open till the engine is 
set to work again. 


If water is allowed to lodge in the pipes, it is impossible to blow it out 
under steam pressure without danger. Attempting to do this frequently 
sets up a water hammer action within the pipes, and from this cause several 
explosions have occurred. The only safe plan is Nor to let lodgment occur, 
or to shut off the steam before opening the drain-taps. 


Shortness of Water.—If the boiler is found to be short of 
water, throw open the fire-doors, lower the dampers, ease the 
safety-valves, and set the engine going, if at rest, so as to re- 
duce the pressure. If the boiler is one of a series shut down 
the junction valve. If there is reason to conclude that the 
water has not sunk below the level of the furnace crowns, 
and they show no signs of distress, turn on the feed, and 
either draw the fires quickly, beginning at the front, or 
smother them with ashes or anything ready to hand. If there 
is reason to conclude that the water has sunk below the level 
of the furnace crowns, withdraw, and leave the safety-valves 
blowing. Warn passers-by from the front. 


Eastne THE SAFretTy-Vatves.—If either the construction of the boiler or 
the character of the feed-water is such as to render the boiler liable to prime, 
the safety-valve should be eased gently. 

TURNING ON THE FEED.—From experiments the M. 8. U. A. has conduct 
ed, it a. that this is the best thing to do in nearly every case, especially 
where the feed is introduced behind the firebridge, as it would tend to re- 
store the water level, and at the same time to cool and reinvigorate the 
furnace plates. While, however, the experiments showed that showering 
cold water on to red-hot furnace crowns would not, as had been generally 
—— lead to a sudden and violent generation of steam which the safety- 
valves could not control, and the shell could not resist, it is thought that if 
the furnace crowns were very hot and just on the point of giving way, the 

eneration of a few additional yey of steam might turn the scale and 
ead to collapse. Thus it might be wise to turn on the feed in some cares 
and not in others, according to the extent to which the furnaces were over- 
heated, and this it is difficult to ascertain. Under these circumstances a 
hard and fast rule applicable to all cases cannot be laid down, and there- 
fore having regard to the safety of the fireman, the advice to turn on the 
feed, as a general rule, is confined to those cases where the water has not 
sunk below the level of the furnace crowns, 

DRAWING THE Fires. —This ought not to be attempted if the furnace 
crowns have begun to bulge out of shape. At Clay Cross, near Chester- 
field, on Thursday, January 14, 1869, as the attendant was in the act of 
drawing the fire from a Cornish boiler overheated from shortness of water, 
the furnace crown rent, when the torrent of steam and hot water that 
ensued blew him backward to a distance of 25 canine rake in hand, and 
killed him on the spot. At Gorton, near Manchester, on Tuesday, Sep- 
tember 15, 1885, the attendant on discovering that the water had disappeared 
from the gauge glass, immediately began to draw the fires. While engaged 
in doing this the crown of the left-hand furnace collapsed, and the attendant 
was so seriously scalded that he died the same day. Drawing the fires 
when the water is out of sight must always be a matter of more or less risk, 
as there is a difficulty in ne how far and for how long a time the 
furnace crowns have been laid bare. If it is known that the water has only 
just passed out of sight, say from the sticking fast of the blow-out ta 
when attempting to shut it, the fires might be drawn with safety. But ft 
an empty gauge glass has been mistaken -for a full one, and the boiler has 
been worked on in this state for some time, the case will be different. 
— there would be more risk in drawing the fires from a plain furnace 
tube than from one strengthened with encire ing rings, and from one made 
of ordinary plates than from one made of ductile steel, or of iron equal to 
Low Moor or Bowling. So that a fire may be safely drawn in one case and 
not in another. DiscRETION MUST BE EXERCISED, 
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It is an extremely responsible task to give any recommendation with re- 
gard to the treatment of a boiler when short of water and working under 
steam pressure, that shall be applicable to every case under every variety 
of circumstance. A boiler attendant has no right to neglect his water sup- 
ply and allow it to run short, nor has he a right to charge the fires without 
making sure that the furnace crowns are covered. Should heneglect these 


pers precautions it is impossible to put matters right without some risk 
bein 


run. A boiler with hot fires and with furnace crowns short of water 
is a dangerous instrument to deal with, and the attendant who has done the 
wrong must bear the risk. The best advice the M. 8. U. A. can give the 
boiler attendants on this subject is, Do nor Let SHORTNESS OF WATER 
Occur. Keep a SHarp LooK-ovT on THE WaTER-GAUGE. 


Use of Anti-Incrustation Compositions.—Do not use any of 
these without the consent of the M. 8. U. A. If used, never 
introduce them in heavy charges at the manhole or safety- 
valve, but in small daily quantities along with the feed-water. 


Many furnace crowns have been overheated and bulged out of shape 
through the use of anti-incrustation compositions, and in some cases ex- 
plosions have resulted. See M. 8. U. A. Monthly Reports for June, 1869, 
and April, 1877. 


Emptying the Boiler.—Do not empty the boiler under steam 
pressure, but cool it down with the water in ; then open the 
blow-out tap and let the water pour out. To quicken the 
cooling the damper may be left open, and the steam blown 
off through the safety-valves. Do not on any account dash 
cold water on to the hot plates. But in cases of emergency, 
pour cold water in before the hot water is let out, and mix 
the two together, so as to cool the boiler down generally, and 
not locally. 

If a boiler is blown off under steam pressure the plates and brickwork are 
left hot. The hot plates harden the scale, and the hot brickwork hurts the 


boiler. Cold water dashed on to hot plates will cause severe straining by 
local contraction, sometimes sufficient to fracture the seams. 


Cleaning Out the Boiler:—Clean out the boiler at least every 
two months, and oftener if the water is sedimentary. Re- 
move all the scale and sediment as well as the flue dust and 
soot. Show the scale and sediment to the manager. Pass 
through the flues, and see not only that all the soot and flue 
dust has been removed, but that the plates have been well 
brushed. Also see whether the flues are damp or dry, and if 
damp find out the cause. Further, see that the thoroughfares 
in the glass water-gauges and in the blow-out elbow-pipe, as 
well as the thoroughfares and the perforations in the internal 
feed dispersion-pipe and the scum-pipe are free. Take the 
feed-pipe and the scum troughs out of the boiler if necessary 
to clean them thoroughly. Take the taps, if not asbestos- 
packed, and the feed-valve to pieces, examine, clean, and 
grease them, and if necessary grind them in with a little fine 
sand. Examine the fusible plugs. 

All taps, whether asbestos-packed or metal to metal, should be followed 
in working, especially when new. The gland should be screwed down as 
found necessary so as to keep the plug down to its work, otherwise it may 
rise, let the water pass, and become scored. 

Preparation for Entire Examination.—Cool the boiler and 
carefully clean it out as explained above, and also dry it well 
internally. When the inspector comes, show him both scale 
and sediment as well as the old cap of the fusible plug, and 
tell him of any defects that have manifested themselves in 
working, and of any repairs or alterations that have been 
made since the last examination. 

Uniess a boiler is suitably prepared, a satisfactory entire examination can- 
not be made. Inspectors are sent at considerable expense to make entire 
examinations, and it is a great disappointment when their visits are waste 
for want of preparation. 

Precautions as to Entering Boiler.—Before getting inside 
the boiler, if it is one of a series, take off the junction-valve 
hand-wheel, and if the blow-out tap is connected to a common 
waste-pipe, make sure that the tap is shut and the key in 
safe keeping. 

From the neglect of these, precautions, men working inside boilers have 
been fatally scalded. 

Fusible Plugs.—Keep these free from soot on the fire side 
and from incrustation on the water side. Change the fusible 
metal once every year, at the time of preparing for the 
M. 8. U. A. annual entire examination. 

If fusible plugs are allowed to become incrusted, or if the metal be worked 


too long, they become useless, and many furnace crowns have rent from 
shortness of water, even though fitted with fusible plugs. 


General Keeping of Boiler.—Polish up the brass and other 
bright work in the fittings. Sweep up the flooring plate fre- 
quently. Keep ashes and water out of the hearth pit below 
the flooring plates. Keep the space on the top of the boiler 
free, and brush it down once or twice a week. Take a pleas- 
ure in keeping the boiler and the boiler-house clean and 
bright, and in preventing smoke. 


Lavineton E. Fitetcner, Mem. Inst. 0.£., 
Chief Engineer. 
. Offices of the Manchester Steam Users’ Association, 9 Mount 
Street, Albert Square, Manchester, September 14, 1898. 








TO BOILER-OWNERS. 


A drain tap should be fixed in every branch steam-pipe, as 
well as in every main steam-pipe which is so laid as to allow 
water to accumulate therein. 

A water-gauge tap fixed to the front of the boiler on a level 
with the top of the furnace crowns would help a boiler at- 
tendant, in case of shortness of water, to determine whether 
it was safe to draw the fires and turn on the feed. 

A low-water safety-valve would give warning in the event 
of shortness of water in time to prevent danger. 

The feed should be delivered well behind the fire-bridge. 





» 
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A STEAM INSPECTION CAR. 





Tue steam inspection car, of which we give an illustration, 
is one that has been designed and built by Mr. E. 8. Barnes, 
of Rochester, Mich., and = used by him in going and return- 
ing from work at the crossing of the Michigan Central & 
M. A. L. Railroad. The car is of the three-wheeled type that 
is so well known and that has been used for so many years. 
The engine is a single, vertical engine with a cylinder 2,3, in. 
in diameter, with a piston-stroke of 3in. The driving-wheels 
are 17 in, in diameter, and are geared to the engine by. means 
of a No. 25 sprocket wheel and chain. The sprocket wheel 
on.the engine shaft has 13 teeth, while that on the driving- 
axle has 22 teeth, so that the engines make 1,4, revolutions 
for each revolution of the wheel. This proportion is such 
that the engine makes about 2,000 revolutions per mile. 





BARNES’ STEAM INSPECTION CAR. 


The boiler is of the porcupine type, and is built with a cen- 
tral pipe 3 in. in diameter and 20 in. long with seventy-four 
} in. nipples, each 34 in. long, screwed into the main pipe. 
These nipples have caps over the ends. The boiler is an ex- 
ceedingly good steamer. The water tank is 5in. X 7 in. x 
20 in., and will hold enough water to make a run of from 
8 to 9 miles with. one person, but when an extra man is car- 
ried the distance is reduced to about 5 miles. The piston of 
the boiler feed-pump is $in. in diameter, and has a stroke of 
2 in.; it is connected directly to the engine by means of a 
face-plate, and so arranged that by turning a thumb-screw 
the piston will be salar from the pitman and the pump tan 
be worked by hand. There is a valve placed in the pipe so 
that the flow of the water to the boiler can be regulated in 
such a way that it will require but very little attention, and 
the car has been run for 6 miles without touching the feed- 
valve. 

The jacket of the boiler is 11 in. in diameter and 26 in. high 
to the slope of the hood, and the stack is 4 in. in diameter 
and 28 in, my The engine exhausts directly into the stack 
in order to increase the draft, but the exhaust-pipe is so 
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arranged that it can be cut off from the stack and the escap- 
ing steam delivered beneath the car. 

Phe framing is in imitation of that of the three-wheeled 
Sheffield velocipede car. The main frame is 12 in. wide 
between the side rails to accommodate the boiler, which is 
dropped down between them to within 2 in. of the track, thus 
bringing the weight down quite low and giving a good bal- 
ance. Phe fastest run that bas thus far been made with the 
car is 4 miles in 114 minutes, which is a trifle more than 20 
miles per hour. This was without any wind, but it can be 
depenaads upon to make 15 miles an hour on an average. 
Coal is used for fuel, and runs of 4 miles have been repeatedly 
made without firing. 





» 
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VIEWS ON THE WESTERN SIBERIAN RAIL- 
ROAD. 





HEREWITH we give another page of engravings of the in- 
teresting photographs which have been received from a corre- 
spondent engaged on this important work. Figs. 5 and 6 rep- 
resent the riveting of the caisson of bridges over the Tobol 
River, fig. 7 represents a timber bridge over the Outiak River, 
and fig. 8 represents a working train unloading. 

We expect to supplement these views with others which 
will indicate the energy and rapidity with which this great 
transcontinental line is being pushed across the Continent of 
Asia, and which is daily becoming of greater international 
importance. 


» 
w 





SUPERINTENDENT’S ENGINE, LEHIGH VAL- 
LEY RAILROAD. 





On every large road it is important that an engine should 
stand ready, like the horses in a fire-engine house, to start at 
&@ moment’s notice to carry the officers of the road to that 
point requiring their immediate presence. The engine which 
we illustrate by reproductions of a drawing and a photograph 
(the latter having been kindly loaned by the Locomotive Hngi- 
neering) show one that is in service on the Lehigh Valley 
Railroad. It is in reality a et | type of locomotive, housed 
over and provided with comfortable seats in the cab over the 
boiler, to which access is gained by steps and doors at the 
front end. The engravings show all of the details so clearly 
that the following list of dimensions will afford a clear idea 
of the mechanical construction : 


Kind ot fuel used (anthracite or bituminous coal, or 
ood 


WO 5d ba cdnd do ccbing Sisbcdpng enanesssenctsor acti Anthracite. 
WEIGHT AND GENERAL DIMENSIONS. 

Gee ENO as sa Vi ick Cascccctesaseh sine cncciwnuess 4ft. 8 in. 
Total weight of loeomotive in working order, including 

Wns tins Ai So bab so evnpennseg sovecetbenecetaens 71,680 Ibs. 
Total weight on driving-wheels............ ..0..--.e00. 25,500 Ibs. 

ne Risen) c45-" Reyes cuse sss Sneinued che ob ft. 5% in 
Distance from center of main driving-wheels to center 

OF GIES bn nis 6 Pease dw owe eects cia cegndieecanbcse 9 ft. Qin. 
Length of main connecting-rod from center to center of 

JOREIIIS <6 viddsdesssskgcs ceuas. Sided, Sollee hile cee kk 6 ft. 43% in. 
Transverse distance from the center of one cylinder to : 

CHS GUEM OT CRO OONOE iio sb iscik cccccccandsccvescsvesces 6ft. 2in. 
Diameter of cylinder and stroke of piston............... 1lin. X 20 in. 
Kind of piston packing. ..............cesceeeeeeeeee oe Steam. 
DIGMOOOR OF PAGSOR: FOG 66.6 on cccc case 2004 edn cccesces 1% in. 
SiG OF Ra 5 an c5 ode nccocnced chsiesecdegetesacens 9in, X Lin. 

00 SE SIR Ss a culnnses tdccnkscébetgbanaee ace) Qin. X 1% in. 
Greatest travel of slide valve. ..............ceeeee coves 5 in. 
TenGh0 WA GE Meee WOU son abs oc crc nbiadcncsisersee> cds % in, 
Outside lap of slide valve. ...... ccccccccccceccceses sees % in. 
Lead of slide valves in full stroke... ... .......  .... gy in. 
Throw of upper end of reverse lever from full gear for- 

ward to full gear backward, measured on the chord of 

thie G70. CE 16S COW i onc cc cécnssditvgeesecovveesedeRave 3414 in. 

-WHEELS, ETC. 
Diameter of driving-wheels outside of tires... ......... 4ft. 6in. 
25 O'FROME CHUCK WOES oan aiid sc ckkiss | ca sicces 2 ft. 
“ *S back truck wheels.............scscses.. -- Qft. 

Size of main driving-axle journal, diameter and length. 6 in. x 8 in. 

“* * truck axle journals, diameter and length........ 4% in. x Tin. 

‘* “ main crank-pin journals, diameter and length . 3 in, x 3 in. 
Length of driving springs measured from center to cen- 

Cer OE UNO soa 665 5 Cates o 6d «hea da epic ap Feo whic cee 36 in. 

BOILER 

Deneeipieth OF WONG. «isso ce sices ccaseeeudtescdescecdens Wagon top. 
Inside diameter of smallest boiler ring.......... ... .«e. 36 in, 
Material of barrel of boiler.......... .c.ecceccescceceees Steel. 
Thickness of plates in barrel of boiler.................. Ys in. 
Kind of horizental seams............... Sone waved tnagu , Single. 


*  “ circumferential seams ................25 sesvees Single. 








Material of tubes ...........seeeeee- te oe ial Iron. 
POS on ed, ce aed hek sca Wide dco <bvcesuct-ben 119 
Diameter of tubes, ontside................0 cc eee scene 1% in. 
Distance between center of tubes..............--..-005 2h6 in. 
Length of tubes over tube plates...............2.--20005 9 ft. in. 
SA OE Mean cites cca Gbak side bucccacccersscease in, 
eee WS eich Cioka is vee cede ddecsocdeeuens 42 in. 
BN RS Daa Bt eer Ty a tains eben 3be0 ves 33 in. 
Water space, side of fire-box............22 cceeceseeeees 2% in. 
7 = FT ee eile ian ae. ce abou gee ie 8h in. 
= RS ee? Ne eC Dy ative sew sicchawees in. 
Material of outside shell of fire-box........ .. ......... Steel. 
Thickness of plates of outside shell of fire-box......... ¥s in, 
Material of inside fire-box.............ceccecesececee os Steel. 
Thickness of plates inside.................22. 00. -s00ee ¥s in. 

- “« “pack end of fire-box............... is in. 

# ee | EET en eee - fg iD. 
Material of tube plates........ Sietts (Oke. -otnereanaeeiiih Iron. 
Thickness of front tube plates _........ 0. -e eee eee e ee ¥ in. 

. oF Se et os co lasivelecsvenusesaed 44 in. 

How crown plate is stayed...........065.05 cee cee sees Crown bars. 
Pk Snes ae 24 in, 
— * “ SS ENE CM MUR igh bed (antdccdcesccondiend ‘ Hy 0 

aximum wor ressure LM Gaidsignceagexaedied 30 Ibs. 
Kind of grate... _ z ndecades yy SG RO SS I Water bars. 
Width of bars (or diameter of tubes of water grates).... 1 % in. 

” ** opening between bars (or tubis) ............ lin. 
Grbhe OURUNR cia eee asi te ridesecs ees OSes 17.5 sq. ft. 
Heating surface in fire-box...............2...000 eeeees 27 sq: ft. 

- - of the inside of tubes............. .... 446 sq. ft. 
Total heating surface........ ...... $asincnbades wstew 473 sq. ft. 
Kind of blast nozzle, single or double .............. .. Double. 

Each 4,090in. = 
Diameter of blast nozzle...............-ececcecccececees 1 to 2a in. diam 
round, 
Smallest inside diameter of chimney.................... 12 in. 
Height from top of rails to top of chimney........ .... 14 ft. Sin. 
¢ 8 Ot i AS I OE OOENES v5 ic okanens 5 ft. 134 in. 


TENDER OR TANK. 
See from center to center of truck wheels of ten- 
r 


OF... wn cesnced Ser eesdasecaabbees p spesecovacec sedate 8 ft. 10 in 
Water capacity of tank (in gallons of 231 cu. in.).... .. 1,165 galls, 
Coal capacity of tender or fuel bin................ «.... 2 tons. 

ENGINE AND TENDER. 
Total length of engine and tender over all.... .. ...... 3 ft. Win. 


& 
> 





FIRST ANNUAL REPORT OF THE DIRECTORS 
TO THE STOCKHOLDERS OF THE BALTI- 
MORE & OHIO RAILROAD COMPANY. 





Tue directors of the Baltimore & Ohio Railroad Company, 
in conformity with the provisions of their charter, submit to 
the first pam meeting of the stockholders a statement of the 
affairs of the company and of the measures they are pursuing 
in order to carry into effect the important object for which 
this corporation has been instituted. 

In accepting the trust with which they have been invested 
the board were aware of the deep responsibility that would 
devolve upon them, They were fully apprised of the high 
expectations which their constituents had formed of the re- 
sults of this undertaking, and well acquainted with the gen- 
eral impression that not g would be required to ensure its 
success but a judicious application of the means at the disposal 
of the company. They could not, therefore, be insensible 
that they owed it to the public, to their constituents and to 
themselves, in the management of a work involving such 
varied and extensive operations, and from which such impor- 
tant advantages were anticipated, to proceed with caution and 
not endanger the object by a premature commencement. 

They have, accordingly, been actively engaged in collecting 
the necessary information, in order that they might secure a 
judicious location of the road, and be enabled to decide upon 
the most efficient and least expensive moving power to be em- 
ployed upon it. Much valuable knowledge upon these points 
has already been gained ; and the board are constantly collect- 
ing additional facts which afford important illustrations of the 
subject, and greatly strengthen their confidence of success. 
They now believe that, however this course of procedure may 
have retarded the commencement, it will ensure a more early, 
more economical and more certain completion of the work. 

The directors have also deemed it of primary importance, 
in the first instance, to secure the services of an engineer u 
whose talents and skill they might safely rely. It is their de- 
sire, not less than their duty, to obtain the best professional 
aid the country will afford, and they will spare no efforts to 
engage a superintendent of the highest character. 

he Government of the United States, justly appreciating 
the importance of this enterprise, have extended to it a most 
liberal patronage. Several able and efficient members of the 
Topographical Corps have been detached to the services of the 
company. These officers have examined various routes from 
the city of Baltimore to the valley of the Potomac, and along 
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that ravine as far as Cumberland. They are now engaged in 
a general reconnoissance of the country between the Potomac 
and Ohio rivers, and are expected to return in a few weeks 
prepared to lay before the board the result of their labors. 
Should a chief engineer by that time have been engaged, the 
board entertain the hope that they will soon after be ready to 
commence the actual location and construction of the road. 

The directors take great pleasure in acknowledging the gen- 
eral approbation and good will with which this enterprise is 
regarded throughout our country, and particularly in those 
sections of the West more immediately interested in its success. 
They have received communications from almost every dis- 
trict between this city and Ohio, as well as from many parts 
of that flourishing State, giving assurances of a cordial desire 
to afford the company every aid and support, and of a general 
plans pe on the part of the landholders to relinquish the 
ground necessary for the road free of cost. 














graph of a new locomotive which has recently been con- 
structed for that? railway, with a view of determining the 
amount of end resistance which a locomotive experiences due 
to the air pressures generated by the speed at which it is 
moving. It will be noticed that the front surfaces coming in 
contact with the atmosphere are given a sharp face for pur- 
poses of enabling them to cut through the air with the least 
possible resistance. The locomotive in other respects is sim- 
ilar to one that was exhibited by this company at the Antwerp 
Exposition last summer, It is a four-cylinder compound loco- 
motive, having two high and two low-pressure cylinders, 
The four cylinders are arranged two inside and two outside 
of the frame; the pistons of the two on the inside are con- 
nected with the front driving-wheels, and the two on the out- 
side are connected with the rear driving-wheels. The boiler 
pressure is 213 lbs. to the. square inch. The steam passes 
directly from the boiler to the outside cylinders, and from 








SUPERINTENDENT'S LOCOMOTIVE ON THE LEHIGH VALLEY RAILROAD. 


In conclusion, the board feel a high satisfaction in stating, 
as the result of all the information and experience they have 
yet acquired, that their confidence in the practicability of the 
railroad remains unabated, and that they believe the most san- 
guine calculations of its importance and utility, whether the 
object be regarded with reference to its national and local ad- 
vantages or its profits to the stockholders, will be realized. 

By order of the board, 

P. E. Tuomas, President. 
BaLtTrmoreE, October 1, 1827. 
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COMPOUND LOCOMOTIVE ON THE PARIS, 
LYONS & MEDITERRANEAN RAILWAY. 





THROUGH the courtesy of M. Beaudry, Chief of Material 
and Traction of the Paris, Lyons & Mediterranean Railway, 
we are enabled to present engravings of an outline, and photo- 








there to the inside cylinders, where its final expansion is ac- 
complished. 

The valve-motion on the high-pressure cylinders is on the 
Walschaert system ; that of the low-pressure cylinders is de- 
signed on a special system without an eccentric, and which 
has already been used on a locomotive exhibited by the Paris, 
Lyons & Mediterranean Railway Company at Paris, in 1889. 
The four valves are controlled by a single reversing gear, 
which establishes for each notch a ratio independent of the 
control of the engineer, and which has been worked out in 
the details by the designers. ; 

There is also a special cock, 3 means of which the engineer 
can admit steam directly from the boiler into the intermediate 
receiver that is between the large and small cylinders; but 
this is for starting only, and without allowing the steam from 
the small cylinder to escape into the air. A spring safety- 
valve, placed on the receiver, and opening into the atmosphere, 
prevents the pressure therein from rising above 85 Ibs, to the 
square inch, 
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sees each of the two porte lange are connected direct 
to an independent pair of cylinders, they are nevertheless 
coupled together in such a way as to maintain their relative 
angularity fixed, and to thus increase as much as possible the 
moment of starting. The engine resembles the eight-wheeled 
American type, in which the back end is carried by the driv- 
ing-wheels, while the front is carried by a four-wheeled bogie 
truck, whose centre plate is spherical. The angular displace- 
ments of the bogie 
relatively to the lo- 
comotive is con- 
trolled by helicoidal 
surfaces, on which 
the locomotive rises, 
and thus tends to 
bring the bogie back 
into its central posi- 
tion. This latter 
has, however, a side 
play of §-in. on each 
side of its normal 
position, with sur- 
faces inclined at an 
angle of 15 per cent. 
The boiler of the 
Antwerp engine, in- 
cluding the fire-box, 
is of mild steel, but 
the engiue illustrat- 
ed has a copper fire- 
box. The tubes are 
also of steel, and are 
of the Serve pattern. 
The use of Serve 
tubes gives a larger 
heating surface, and 
allows the use of 
tubes of moderate 
length, while the use 
of steel for the fire- 
box has permitted 
a considerable re- 
duction to be made 
in the weight of the 
locomotive in spite 
of the four cylin- 
ders and the four 
mechanisms coOrn- 
nected therewith, 
but this, of course, does not apply to this engine. 

We naturally await with a great deal of interest the results 
of the experiments which will be made to determine the sav- 
ing in coal consumption, if there is any, with this novel form 
of front end for a locomotive. There is no doubt that the ex- 
haustive manner of testing which is in vogue on the great 
French railways, when the solution of any question is once 
undertaken, will contribute a great deal of the important in- 
formation not only in regard to the head resistances of trains, 
but also in regard to wind pressures in general. 

The following is a résumé of the general dimensions of this 
locomotive : 
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[Section aT 
¢ Fire-Box. 


Haury Front ELzvation. 


SUPERINTENDENT'S LOCOMOTIVE, LE- 
HIGH VALLEY RAILROAD. 








Grate. 
RMT. Gcccs 134" a8 ober Ssidaksbecscpaks ts vecheshed buoccake 7 ft. 34in 
PE pics ad Gas Wok ew BEd ccnNebwe aeaclns wake tage SOaOOR 3ft. 48,in 
__ LSA ESOS e Prey Cap tee ner oP Pee eee onan Reem e ok Gor 24.5 sq. ft. 
EE TE IN eid oo ns hace cge cccbeedessinenevatabbarans 20 deg. 4 in. 
Fire-box. 
Height of crown-sheet above bottom of the mud-ring, front. 5 ft. 113% in. 
“ “ “ “ “ “ “4 s * back. 38 ft. 814 in. 
Tennis oF the UsiGs, tOD aos ocic ice. coscccsccccccvee Yaaro ee 6 ft. 11% in. 
De en eet eet NS Sak S linea o ioe es winas CA vbwebee 7ft. 346 in. 
Inside breadth, top.................... bab de inlosteyunicins 3 ft. 6% in. 
. 24 bottom.......... bi gas Ebb eines spn desee caine 8 ft. 10%. in. 
Thickness of copper side and back sheet .................. yz in 
“ ‘** tube sheets at the tubes................--.08- 1 in. 
e saaere Pt ONE MUO. Ss cies inks! ee Peaebdes ¥ in. 
Tubes (Serve). 
Number of tubes............ eid er CE A pine <dhkataac sade - 133 
Material of tubes... .... ‘ . Steel. 
Outside diameter........ ‘ . fin. 
Thickness at wings.... ......... a 7 in. 
Length between tube sheets..... 9 ft. 10% in. 5 
Number of wings in each tube..... . 
RE SOIT. S05 sain wed bees cssc cece isis cons ccdccseccacd ¥% in. 
Average of thickness of wings. ..............cceceeeeeee oe Ys in. 
; Heating Surfaces. 
Fire-box above the mud-ring, F.... ............+.. angeles 10244 aq. ft. ° 
Tubes inside measurement, T................-c00-eeeeee .--1,474% 8q. ft. 
NN Wh cci cute ane téh jpabeks Saas copes casccsseat hands .+.1,5773 8q. ft. 












T 
Ratio of heating surface of tubes to fire-box > Beas sapieesekar 13.18 to 1 
8 
Ratio of total heating surface to grate area oe iviuive +--+. 68.70 to 1 
Boiler. 
Outside length of fire-box........... seccccsccccees deve dene 7 ft. 1014 in. 

" Rs a - rs srinns tin wce nce dacs doncws 4ft. 53% in. 

Dene Lies eS oases Kaus Ca? aneeecs ke ie 8 ft. 1144 in. 
Inside diameter of largest ring of shell.......  .........0005 4ft. 4in. 
| eae reer Makau eee Ne na wees 9ft. 5% in, 
Thickness of sheets in shell...................000 eeWatinew nd ¥s in. 
Inside length of smoke-box........ ...... cecsccceccecccee 5ft. 13 in. 

“* diameter of smoke box............ ..... alesnbihexed 4ft. 55¢ in. 
Centre of boiler above top of rail ..... ............ see eee Tht. 45 in. 
Bottom mud-ring at the front above rail... .......... ..... 2ft. 284 in. 
Volume of water in boiler with 4 in. above crown-sheet.... 995, cu. tt. 
OCMDTMPOGIEY OT MONE Sis 0 bos canes cdcvewades cas cdebedees 180% cu. ft. 
POE AINOG ona. 0's os pda Dba sce susks accede daidacadsbensed aint 81 aes ft. ‘ 

Oy SIG). PCRSEE ECLA Saban RAS GEES COGN cau ce cSed 213 lbs. per sq.in 
Diameter of safety valves............... sce ceee ne sanscote 3y5 ag ™ 

Smoke Siack. 
See GANNON OF MONO, fio so. s cise inss'S c8.ke oeoobtebadaen 1ft. 9% in. 
BRON OF WE BOVE HER Ss o's kisi ek censadews ocdgu en basen ees 13 ft. 113% in. 
Air_Passages. 
TUPOURIU BIUUR  oa a ove 6g 5dan oud casicg ss ba bd Spivecahghtes oo0012 . ft. 

“tubes at the fire-box ferrules... .................- Hd a . ft. 

Bs vito ph Tb win. bs kd coas Kedh bb baguey Bhdebuke 4 sq. ft. 
Sen OE NE £0 SU iso w's:iw'e:s e's ac ccencncdevsgestntesbanee 1 to 1.52 
Clear inside section of atack............ccccccce.ce savccees 1}¥ 8q. ft. 

Frames, 
Distance between frames on inside..................e2e0eee 4ft. din. 
RUC GE OUND WOR His ion cscs beeasew'ecgeccsyosb-tces 1 in, 
Length of engine over buffers........ - B82 ft, 254 in. 
Wheel base, forward truck.................ese00. -. 6ft. 6% in. 
Distance from back truck front driving wheels........ 7 ft. 25¢ in. 
AUPTER EMOUE WON oo os Tad nk ogc s 64 66 ceka eheec ben iced cee 8 ft. 10% in. 
Total WHC! BAGG. 606. cccccccciscccsces ¢ cee ioeskcawdvecsss GMa. TG Wms 
Wheels 
Diameter of track wheels............. scsesceceses aeStiaee 8 ft. 33¢ in. 

* * driving wheels......... ree | me ff 
Lateral play of truck centre plate.. 55 ~ 

hic NER cas'ees nD. 

“ ‘* « driving axles.... ou in. 
Distance between inside tires....... ....... ee Fe in. 
Diameter of centre truck wheels........ .....s.ccccseceeees 1 ft. 11% in. 

= ee 6: Grivinwwheels.:. occciss ata naneepeaae 6ft. 1% in. 
Centre to centre of truck journals... ...........ceseseseeee 3ft. Zin. 

BO fs NS. Sr SOD” > cgucascun’ nods. eerhe 3ft. 914 in. 
Disaster OF WACK JOUTMRIS. 6.6 oc oct da ccnsece ccs cceeeve-s 5% in. 
Length of truck journals................0cseceeeeces sdipece 105% in 
Pehamebar OF Grivitie SKIOG ooo iin csces cepevcs cocence. 8% 7% in. 
ERAGE OE OTC OUNENIOS hiv Sacbwieks cae ses tiddevdeiéosip oe 9% in. 
Crank-pins, high pressure, diameter. ...............seee0- 44, in 

ees te * ES RN ROE Agta, bre P 4% in 
Be ee " WONONO g's cnusdcst S86 Suece . in 
RE, borg - Ws «yah Gass Loe nhb sie 65 Spek, 4y¥; in. 
“ ‘side rods, large ends, diameter........ ........ 5% in. 
Sh on ei | RRR RAE 84 in. 
ss i ” ** small ends, diameter....... ......... 8% in. 
se % * * Kes Vi SOUL. 4 So ab abeseusna even 8% in 
Springs 
Track, number of leaveS..........cccccesse eoccoes eetecees 11 

ssi WERE OF MORTON y oa5 5 iin 5 veces 250” nedscee secessonsece 5% in. 

“thickpess Of 1eB Ves... 2. .cccgescvctiscccccee hoe 54 in, 

O | REE ddvicaceoebiss i veccpccshsesenne Sant anan bwele 2) in. 
Driving, number of leaves.............0-2esceseeecsereecees 19 

2 RE See reper et eee es Pear *% in 

R: QMGRBORG osc Soe cb ceive csc ecs. Sede apie dectesscioes in. 

Oy: QUE 65 <cnte0d cani curine cebonstauce ees eenegsec’ 3% in. 

Valve Motion. 
High Pressure. Low Pressure. 
Diameter of cylinders....... ....+.2.0+6- 133% in 214 in. 
Stroks OF PMID ice isccecccecccses seve 24% in. 243¢ in. 
Centre to centre of cylinders........ wcoce Cit. = im, 1 ft. 114 in. 
Length of connecting rods............... 7ft. Sin. 6ft. % in. 
Centre to centre of valve rods............ TR. Fm: 3ft. 7% in. 
TO ee a | SRA Ea Tft. 117, in. 8% in. 
na SE et TE «in nccadanes ie 5 ft. 11% in. 
Angle between high-pressure cranks and 
low-pressure crankS.... .. ...--.seeees 185 deg. 
Type of Valve Motion. 
Walschaert. Gooch. 
IMG OF WAIVO, 0. woes cavinsiveresnceresed Donble-ported. Double-ported. 
Maximum stroke of valve..............++ 4% in. 5% in, 
OutebdO Tap. 6.0... cc cccodee sevcccececees 1 in. 14, in. 
DMRS MKS ows bc cikdn otsc Doras ete decd. None. None. 
Average maximum cut-off................ 725percent. 74.5 per cent. 
Admission ports length.................- fs in. 13 in, 
¥ +S  CAPMEEIB sed nkain ho cork ne sine 13% in. 13$ in. 
Exhaust ports, length.................... 97, in. 13 in. 

“ ei Re AR SF 8% in. ~ hy 

Capacity of receiver............ Wenwaaye 8}¥ cu. 
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COMPOUND EXPRESS LOCOMOTIVE WITH AIR PLOUGHS, ON THE PARIS, LYONS & MEDITERRANEAN RAILROAD, 
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EARLY AMERICAN LOCOMOTIVES BUILT IN 
ENGLAND. 





\ 


Mr. CLEMENT E, StRetTTON, the indefatigable investigator 
into locomotive history, has sent us the following lists of loco- 
motives which were built in England by different makers, and 
sent to the railroads in this country which are named. This 
data will supply another link in the history of locomotives for 
the coming historian, whoever he may be. Most if not all of 
this interesting information was contributed by Mr. Stretton 
to the Baltimore & Ohio Railroad’s interesting exhibit in 
Chicago at the Columbian Exhibition : 

















LIST OF LOCOMOTIVE ENGINES BUILT BY MESSRS. BENJAMIN 
HICK & CO. OF THE SOHO WORKS, BOLTON, AND SENT TO 
AMERICAN RAILROADS. 

DatTE 
WHEN Name of Ergine. Name of Railroad Company. 
BuILt. 

Be ciccona can 4, See ..| Pontchartrain. 

Ce Potomac..,.... .... Richmond, Fredericksburg & Potomac. 

eS > Eee : big a wach 

BOE cvaveessay New Orleans... ... Carrollton. = 

See  pe by ot Meee setae & Gaston. 





LIST OF LOCOMOTIVE ENGINES CONSTRUCTED BY R. STEPHENSON & CO.,°- NEWCASTLE-ON-TYNE, AND SENT TO AMERICN 
RAILROADS. COMPILED BY CLEMENT E. STRETTON, LEICESTER, FROM THE OFFICIAL RECORDS WHICH EXIST IN ENGLAND 


AND AMERICA, 1893 AND 1894, 
































a 
i $ 3, 
Be] % : 
a : % Name of Engine. Name of Railroad. Class of Engine. Notes and Remarks. 
t=} a] ° 
< s . 
a Bd £ 
1828..|712 |America.. ........... Dela -are & Hudson Canal Co...... 4 |Cylinders outside.............sccccccccces Built to the order of Horatio Allen. 
1831../17 |Whistler............. Boston & Providence.............. * eh et AEE RE ST Oe one eens Built to the order of Capt. Whistler. 
1831..} 23 |Delaware. ........... Newcastle & Frenchtown.......... Se ee TPES TE ELETES Cert 
1831..) 24 (?)|John Bull............ Mohawk & Hudson................ 4 ey EP UE TT ti ke De 
1831..| 25 (?)|Stevens—John Bull..|Camden & Amboy............... ..| 4 - tn  pshal evan ie sSuugwets beep Name changed from ‘“ Stevens” to 
‘John Bull’’ on arrival in Ameri- 
— (At Chicago Exhibition, 
y 1893.) 
1882..| 27. |Boston.... ..........|/Boston & Worcester........ ......- 4 |Cylinders inside............. piuee faawesicd Built to the order of Mr. Jackson. 
1882../ 28 | Phoenix—Maryland...|Newcastle & Frenchtown.........< 4 sy MBs cece ieduaseseeses wee Name changed from ‘ Pheenix’’ to 
** Maryland,” 1832. 
1882..| 5 |Pennsylvania.. ..... . as SAUER aes en 4 [Cylinders inside. ..... <0. cccccsccccccccecs Maker’s No. appears out of order. 
ae ee Baltimore & Susquehanna.......... 4 i of pg hkt desk sakes ss spon eeaes A leading bogie placed under this 
engine on its ariival in America, 
1882. 
1832..| 8 (?)\Stephengon.... ..... Boston & Lowell .................. 4 |Cylinders inside ..... .... .... cseee cose : 
1833..| 42 |Davy Crockett ....... Saratoga & Schenectady ........... 6 |4-wheeled bogie and 1 pair of drivers..... a pair of drivers added, 
1838..| 52 |Virginia............. Newcastle & Frenchtown.......... 4 \Cylinders inside ........ccccccccerccscces : Q - 
1883..| 54 |Edgefield............. OED CRPOMOS iis cc dec: covicdsc sce. 4 = DF | sgh haga t dei ebaeanbade A a bogie added in Ameri- 
ca, » 
1838..) 60 (Brother Jonathan....|Mohawk & Hudson................ 4 |Cylinders inside. ........ .-.+seeeeeee- 
1833..| 61 |Robert Fulton...... Mohawk & Hudson................ 4 “ meh Wasuewa seee- sei 95 Saeies 
1838..| 75 jFire Fly.... ........ Saratoga & Schenectady............ 6 |4-wheeled bogie and 1 pair of drivers..... s 
1834..| 87 |William Aiken ...... \Charlestown & Columbia .......... 4 [Cylinders inside. ..........0.ccecsececcees — truck added in America 
n ; 
1834..; 99 |Elias Houy... ....... Charlestown & Columbia........... 4 |\Cylinders inside ....5....0.. 00. ececcccces ; 
1834../108 |Richmond.......... .| Richmond, Fredericksburg & Poto- i 
eS ee ee ee 6 RE Hy Kae pEkial des sua ceetes 
1834..|104 |Pennsylvania......... Pennsylvania (Portage Division)....| 6 |4-wheeled bogie and 1 pair of drivers. ...|A second pair of drivers added, 1836 
. 6 a) Ly “ 1 a) of “ Re 
1834../105 |Philadelphia.......... : ae a tA it - vTPR Pecge gat es 
1834../106 |H. Schultz............ Charlestown & Columbia .........| 4 |Cylindersinside.. .............-+seeeeees : ; 
1834. ./107 (%)|Meteor............... Boston & Worcester............ mesa P  Fecbecceceacsoseces grote .|Pennsylvania Railroad—Philadel- 
1635../110 j|Kentucky............ Philadelphia & Columbia, P. R.R.. é phia Division. 
1835 ./112 (John Bull... ........ Philadelphia & Columbia, P. R.R. i 
(Phiiadelphia Division) .......... Boog be rs or peer ey A 4-wheeled bogie added, 1837, 
1835../118  /|Atlantic..... Philadelphia & Columbia, P. R.R. 
(Philadelphia Division).......... 4 iy Ms ae rae od cegak shaes aaeicaes : 
1885..!114 |Sumter.... ........... South Carolina.... ......ccccseces- 6 |4 wheeled bogie and 1 pair of drivers..... ——_ pair of drivers added, 
St GR eR EN CMa onc bkc. avccccincese | 6 a = wile testes : 
1885..|116 |Ohio....,......c00000 “ 1 ABLE ROA RR ENR A | Bite _ eee e CS ¥ 
RUUD. 18lt.  TOOGRE . ces caseccceses Boston & Worcester............... 4 ‘baie RADIO. os ccccssorsse dade “sanee A —— bogie added in Ameri- 
| | ca, q 
1835../119 |Rocket............... |Boston & Worcester................ 4 |Cylinders inside.........sscecccceeeeeee JA ——— truck sdded in Ameri- 
ca, 1836. 
1835.. 120 es eee .|Boston & Worcester................ 4 |Cylinders inside........... scsccsscscce « z 
1836..|121  |Jupiter............... hep: MT  Sikgiebe's os 6caseeg 4 ki St aeceecceeececceeees oo oe : 
1836../125 |Wayne... ........... Wilmington & Raleigh... .. . 4 i MaMEETETTLIT TTY — pair of drivers added in 
‘ | merica, 
1836..1126 [(Nash........ ..... . |Wilmington & Raleigh............. 4 [Cylinders inside. ... ......cccccccccccccee 
1836..|129 |Nottoway....... .... Lexington & Ohio............, 4 2 Oe | Weipa needhenaes vanewsnanes 
1836..'189 ‘Blkhorn.............. ag igh cpg ORS ee eee 4d - S jactiesess obksvete ceyaeeas . 
| (On arrival in America the front 
1837../151 |Baltlmore ... ... ... Baltimore & Susquehanna...... ...| 6 |1 pair small and 4 coupled drivers ' small wheels were taken out 
1887../152 |Susquehanna......... = ns ing fat? UN seek seat | 6 ce. Rae kee: pete and a 4-wheeled bogie put in; 
they then had eight wheels. 








The following is a list of the names and dates of construc- 
tioa of locomotives which were built by Messrs. Tayleur & 
Company, of the Vulcan Foundry, near Warrington, and sent 
to the railroads in this country, the names of which are given : 


AMERICAN RAILROADS. 


LIST OF LOCOMOTIVE ENGINES BUILT BY MESSRS ROTHWELL 
& CO. OF THE UNION FOUNDRY, BOLTON, AND SENT TO 






















DaTE Date | 
| WHEN Name of Engine. Name of Railroad Company. WHEN | Nameof Engine. Name of Railroad Company. 
BulLt. BuILT. | 
ere i) 4 Be Camden & Woodbury. 1832.. . --|Pontchartrain...... Pontchartrain. 
See Red Rover.......... (rly aad lathes: pegs 'Noltoway... .. (Greenville & Roanoke. 
1885.......... Cincinnati......... South Carolina. 1896... 5.2.00. |Pioneer... .-|Bangor & Piscataqua. 
ETT MNS gave dsuessae ss - xe 1826. ...-|Bangor...... ves sR tai 
1885..........|Kentucky ..... .... a . 1836.......00. Tennessee ........|South Carolina, — 
Dk. caste eee |Raleigh & Gaston. ME sccasekees {Robert Morris...... Richmond, Fredericksburg & Potomac. 
| ROMER. 500, <0 sven a eg MOOT in cick cee ‘es Evans....... . sh atts, 











Vol. LXIX, No. 1.] 


AND RAILROAD JOURNAL. 


33 














LIST OF LOCOMOTIVE ENGINES BUILT BY MESSRS. EDWARD 
BURY & CO., OF THE CLARENCE FOUNDRY, LIVERPOOL, AND 
SENT TO AMERICAN RAILROADS. 








DatTE 
WHEN Name of Engine. Name of Railroad Company. 
BUILT. 
1981. .ceseeces Liverpool .......... a nun 
1882... .--ceeee Roanoke........... Richmond, Fredericksburg & Potomac. 
1888... 200.00 Meherrin .......... Raleigh & Gaston. 
1888... .sccceee Appomattox e es * 
1088... cndepcte FS Pontchartrain. 
1008. 8 cisess Staunton........... Raleigh & Gaston, 
1008 .ccx' Seess Petersburg......... pr Hs ge oe 
1994... scsoeduc BOOTIE. 0. csscceics South Carolina. 
1604. isos <aics CaS as “ 
1835.. (eee ee Boston & Providence. 
1885. ccccccece pn errr ere Richmond, Fredericksburg & Potomac. 
1885.0 cccccces Fredericksburg..... ry - “ ee 
1898... cceccose | See Boston & Worcester. 
1808...c<setees Wilmington........ Philadelphia & Wilmington. 
1886. cecosss Orleans....... ..... Pontchartrain. 
1887 ..cece oie John Randolph. ...|Richmond, Fredericksburg & Potomac. 
WG cicks: sane eepet Shee cecse ye; ek... oe 
1837... See x . o-*& 
ITT .cccnesces Patrick Henry...... ¥: “ ba Ia 
100 ss ceueceus Roanoke .......... Raleigh & Gaston. 











CONTRIBUTIONS TO PRACTICAL RAILROAD 
INFORMATION. 





Chemistry Applied to Railroads. 





SECOND SERIES.—CHEMICAL METHODS. 





XIl.—METHOD OF DETERMINING CHLORIDE IN 
AMMONIUM CHLORIDE. 





By C. B. DupLEy, CHEmIsT, AND F. N. PEASE, ASssISTANT 
CHEMIST, OF THE PENNSYLVANIA RAILROAD, 





(Copyright, 1891, by C. B. Dudley and F. N. Pease.) 





(Continued from page 521.) 





OPERATION. 


Por about half a gram of the ammonium chloride into a 
12-0z. beaker, and add 25 c.c. of distilled water. Allow to dis- 
solve and then add 3 drops of a neutral solution of normal 
chromate of potash, and then solution of sodium carbonate 
until the liquid is faintly but clearly alkaline to litmus paper. 
Now run in from a burette standard silver nitrate solution, ac- 
companied by vigorous — with a glass rod, or shaking 
of the beaker until the last drop of silver solution leaves a 
permanent red color. Read off the number of c.c. of silver 
solution used, and from these calculate the amount of chlorine 
present. 


APPARATUS AND REAGENTS, 


The apparatus required by this method needs no especial 
comment. 

The normal potassium chromate solution is made by dis- 
solving 10 grams of the C. P. salt in 100 c.c. of distilled water, 
and filtering if necessary. 

The sodium carbonate solution is made by dissolving 20 
grams of the dry C. P. salt in 100 c.c. of distilled water, and 
filtering if necessary. 

The standard silver nitrate solution is made by adding 68 
grams of crystallized C. P. silver nitrate to 2 litres of distilled 
water, allowing to dissolve, and then adding 5 drops of concen- 
trated C. P. nitric acid. This solution is standardized as fol- 
lows : Prepare first some pure sodium chloride by dissolving 
100 grams of C. P. sodium carbonate in a slight excess of dilute 
hydrochloric acid, filtering into a royal Berlin porcelain dish, 
and allow to crystallize, carefully covered, ina warm place 
until half of the salt has crystallized out. Drain off the mother 
liquor, dissolve the crystals in distilled water, and crystallize 
again until half the salt has crystallized out. Carefully drain 
off the mother liquor and wash the crystals once with distilled 
water, then transfer to a clean platinum dish and carefully 
ignite at a temperature not above 400° F., to drive off moisture. 
Transfer the still warm salt to a carefully dried and closely 
stoppered weighing tube for use. After the weighing tube 
has become cold by remaining some time in the balance case, 





remove the cork to allow the air pressure to equalize, then re- 
place it securely and weigh. Open now the tube and shake 
out into a 12-0z. beaker about 0.300 gram of the salt, quickly 
replace the cork again and weigh. The difference in the two 
weights shows the amount of salt taken. Suppose this to be 
0.3288 gram. Dissolve the salt in about 25 c.c. of distilled 
water, add 3 drops of the chromate of potash solution, and 
— of the sodium carbonate solution to render the liquid 
faintly but clearly alkaline tolitmus paper. Now run in from 
the burette the silver nitrate solution with thorough agitation, 
either by stirring or shaking, until the last drop gives a perma- 
nent red color. Read off the number of c.c. of silver nitrate 
solution used. Suppose that 28.1 c.c. are required. Then 
since 60.68 per cent. of the sodium chloride is chlorine, it is 
evident that 28.1 c.c. of the silver nitrate solution is equivalent 
to [0.8288 x — 0.1995 gram of chlorine, or 1 c.c. of the 
silver nitrate solution is equivalent to [0.1995 ~- 28.1] 0.0071 
gram of chlorine. Not less than two independent determina- 
tions of the — of the silver nitrate solution should be 
made, and the duplicates should agree as to the strength of 
1 c.c. of the solution within 0.00003 or 0.00004 gram. 


CALCULATIONS. 


Atomic weights: used sodium, 23; chlorine, 35.5 ; silver, 
108 ; nitrogen, 14; oxygen, 16; hydrogen, 1. Molecular for- 
mule : ium chloride, NaCi; silver nitrate, AgNO; ; am- 
monium chloride, NH,Cl. Suppose the amount of silver 
nitrate solution used in an actual determination is 46.4 c.c. 
Then since each c.c, equals 0.0071 gram of chlorine, the total 
amount of chlorine present is [46.4 x 0.0071] 0.8294 gram, 
and if 0.4998 gram was taken to start with, the percentage of 
chlorine will be [0.3294 <x 100 -- 4998] equals 65.91 per cent. 


NOTES AND PRECAUTIONS, 


It will be observed that this method dissolves the ammo- 
nium chloride in water, renders the solution distinctly alkaline 
with sodium carbonate, and then measures the amount of 
chlorine by means of a slightly acid silver nitrate sulution using 
normal potassium chromate as indicator. 

A rather large beaker is recommended, so as to enable the 
solution to be thoroughly agitated during the titration with- 
out danger of loss. 

If the solution is not very thoroughly agitated during the 
titration, the coagulated precipitate of silver chloride is apt to 
retain some of the ammonium chloride solution, giving rise to 
low results, The agitation should be sufficient to break up 
the silver chloride into very small particles. The standard 
solution should be added very slowly at the last. 

If the silver solution is entirely neutral, especially if it is 
exposed to the light, it is apt to change and slowly lose 
strength. This is apparently completely obviated by the pres- 
ence of a little free nitric acid. But this free nitric acid intro- 
duces difficulty with the potassium chromate if the ammo- 
nium chloride solution is strictly neutral. Accordingly a 
small amount of sodium carbonate is introduced into this 
solution. The amount of this sodium carbornate must be 
enough to completely neutralize the free nitric acid, and a 
small excess introduces no difficulty. 
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WATER-TUBE BOILERS AND THEIR APPLICA- 
TION TO WAR VESSELS.* 








By J. NastTouPiu. 





(Continued from page 551, Volume LX VILL.) 





VI. Tue Niclausse water-tube boiler (figs. 17-19), as built 
by the Société anonyme des générateurs inexplosibles at Paris, 
consists of a series of vertical front tubes standing near each 
other, and a number of inclined water tubes which have their 
open ends fastened into the shells of the front tubes and are 
extended back into the furnace, where they are exposed to the 
action of the gases of combustion. Each front tube is con- 
nected at the top with a single steam drum, which in working 
conditions is half full of water. 

Each front tube, which is made of malleable iron, is divided 
by a partition wall into two compartments. While at work 
a mixture of steam and water enters the inner chamber from 
the heating tube and rises into the drum, flowing down again 
through the outer chamber, and thence as cool water out into 





* Paper read before the Wissenschaftlichen Verein der k. und k. Kriegs- 
marine, 
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the heating tube through the inner tube that is screwed into 
the partition wall. 

I, The Dirr water-tube boiler (fig. 20), as it is built b 
Dirr & Co., in Radingen, and by Diirr, Gehre & Co., in Méd- 
ling, near Vienna, reminds one of the Lane water-tube boiler 
as applied to the purposes of stationary work. 

It consists of an iron water chamber or leg, whose flat sur- 
faces are ae and held together by stay-bolts, The 
inner space is divided into two parts by a vertical plate. At 
the upper end this water leg is connected with one or more 
steam chambers that are either conical or cylindrical, and 
which are kept about half full of water when in service ; at 
the back end the boiler is arranged with blow-off cocks and 
facilities for cleaning. 


which, like the boiler itself, consists of a double chamber or 
drum and a nest of tubes. 

In order to, prevent external radiation as much as possible, 
the generating tubes are placed close together along both 
sides of the boiler, and the spaces necessarily left between 
the tubes and down to the grate-bars are filled with fire- 
brick. The whole boiler rests upon a wrought-iron base, and 
is well protected with a sheet-iron jacketing, through which 
the stops for the tubes are perfectly accessible by means of 
the doors that are provided. 

While in service the circulation of water takes place, as 
already noted—that is, the water is heated in the generating 





tubes, and flows into the back portion of the water leg, through 
which it rises, while an equal quantity flows into the internal 



































Fig. 17. 
THE NICLAUSSE BOILER. 











Fig. 19. 
AN ELEMENT OF THE NICLAUSSE BOILER. 


‘ Into the back or’ inner”sheet; ofthe“ water ‘leg’a numberof 
tubes are fastened, arranged in inclined rows, and each, whose 
back ends are set in an iron sheet, protected by fire-brick. 
Welded ferrules are used for fastening the tubes into the 
tube-sheet, which with their conical flanged openings are 
pressed into that sheet. As the centre line of the tube is in- 
clined to the tube-sheet, it follows that the ferrule must be 
somewhat distorted, so that its centre line makes a corre- 
sponding angle with the centre line of the tube. 

Conical internal plugs are used for closing the ends of the 
tubes, and these slip into conical seats, where they are held 
by means of screw-bolts. The | gear of drawing out is 
provided for by the ring-shaped opening ; the hollow form 
of the closing piece affording the necessary elasticity. 

The circulation of the water is provided for in the gener- 
ating tubes. The inner tubes are fastened to the dividing 
partition set in the water leg, while their back ends open near 
the closed end of the outer tubes, so that the cooler water 
flows down through the outer half of the water leg, enters 
the inner tube and passes out through the outer tube into the 
back side of the water leg, and then rises to the steam drum. 

Between the two steam drums, or, when only one is used, 


placed in the form of a half circle about it is a superheater, ° 











Fig. 20. 
THE DURR BOILER. 


— from the front half of the water 
eg. 
The steam generated in the boiler passes 
= out of the steam drum into the front por- 
tion of the superheater, passes thence 
through the internal tubes into the super- 
heating tubes, in which it is thoroughly 
dried and superheated to a greater or less 
extent, and then comes back to the back 
ortion of the superheater, whence it is 
rawn for use. 

The tubes are cleaned of the accumulation of rust and dirt 
by using the openings at the ends that are closed while in 
service and by means of a flexible steam hose. 

In torpedo-boats the steam drum is omitted, and in order 
to secure the requisite steam space the water leg is corre- 
spondingly widened, and the steam taken from this point 
directly into the superheater, from which it in turn goes to 
the steam-pipe. 

VIII. The Yarrow boiler* (figs. 21, 22) is built by Yarrow & 
‘Co., at Poplar, and consists of three cylindrical vessels placed 
at the corners of an equilateral triangle, whose base is occu- 
pied by the grates. Each side vessel consists of two parts, 
which are fastened together by means of flanges and stay- 
bolts, and with the joints made tight by means of copper 
wire. The two lower parts, which lie on either side of the 
grates as water spaces, are connected to the steam drum at 
the top by a number of straight tubes. In order to allow for 
the insertion of the greatest possible number of tubes, the 
faces of the lower spaces where the tubes enter are made flat. 

At first these water tubes were made of steel and galvan- 
ized for the sake of protection, but since then the firm have 


* See AMERICAN ENGINEER AND RAILROAD JOURNAL for June, 1894. 
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FIG 22. 





diameter will permit. The whole boiler is encased in a cover- 
ing, which usually consists of sheet iron, so that the outside of 
the tubes can be readily cleaned of rust and ashes. 

The products of combustion, rising from the grates, pass be- 
tween the tubes forming the nests on either side, and thence 
upward into the smoke-box, whence they escape into the stack, 

While in service the water is maintained at such a height as 
to about half fill the steam drum, so that the upper ends of 
the tubes are submerged. Outside of the casing there are cir- 
culating tubes, which connect the water space of the steam 
drum with the two lower water spaces, but which have been 
dispensed with in the more recent constructions, since it has 
been found that a sufficient circulation of water is maintained 
through the water tubes of the boiler. Through those tubes 
which lie next to the fire, and which are subjected to the 
first impact of the products of combustion, there flows a 
mixture of steam and water upward into the steam drum, 
while the water flows down from the latter through those 
tubes which are relatively farther away from the fire and 
which are therefore cooler. 

IX. The Sampson boiler (figs. 23-25), which is built by 
Mandslay, Sons & Field, Limited, of London, differs in the 
arrangement of its water tubes from those which have been 
described heretofore. It consists of double sets of cross and 
vertical tubes, each of which is connected with a steam drum. 
Above an ordinary furnace there are two nests of straight 
tubes arranged on an incline like a roof ; each of these nests 
of tubes contains about 55 cross tubes with an outside diam- 
eter of 3 in., which, by a similar but opposite inclination, 
form the two sloping sides of the roof by which the furnace 
is closed at the top. Above each set of tubes there are two 
cylindrical vessels with a segment cut out of the cross-sec- 
tion, and whose lower flat surfaces are parallel to the inclina- 
tion of the roof tubes already mentioned. Each cross tube is 
connected to the flat face of the steam drum that lies above 
it by 18 tubes that are 14 in. outside. diameter and 2 ft. 3 in. 
long ; of these there are 12 inner, which are protected from 
the outside by a sheet-iron diaphragm, while the thirteenth or 
— tube remains with its outer half exposed to the smoke- 

Ox. 

The lower open ends of the cross tubes are connected with 
a tube of larger cross-section by means of elbows, which sur- 
rounds the lower portion of the boiler, and is put in communi- 
cation with the lower corners of the steam drum by means of 
four vertical tubes. The feed-water is pumped into these 
tubes, a portion of which goes to supply evaporation in the 
cross tubes, while the remainder rises into the steam drum. 

The water that is heated in the cross tubes flows up through 
the vertical tubes as a mixture of steam and water into the 
steam drum. In order to check this flow of water in the 
vertical tubes, they are provided with retarders. The water 
that thus rises into the steam drum is diffused throughout the 
water space, where it mingles with the fresh feed-water, and 
out to the vertical tubes that lie out- 
side the casing, and through them 
to the cross tubes, from which it 
again takes its upward course. A 








sheet-iron trough is also arranged 















































along the whole length of the steam 
drum for the purpose of regulating 
the circulation. 

tt The furnace has two doors to 
facilitate firing ; the hot gases pass 
from the furnace proper beneath the 


cross tubes to the combustion cham- 
ber, and then, making a complete 
pean turn, pass through the space occu- 











pied by the vertical tubes to the 
smoke-box situated at the front end, 
from which they go directly into the 
stack. It will thus be seen that the 
boiler consists essentially of two sym- 
metrical and independent halves, and that one half 








can be closed for cleaning the fire while in service 
by closing the corresponding dampers and shutting 
off the combustion chamber at the back end; the 








Fig, 25. 
TUBE FASTENINGS OF THE SAMPSON BOILER. 


adopted the use of copper tubes 1 in. in diameter, which are 
expanded at the ends and thus made tight in the tube-sheets. 
By separating the upper and lower portions of the lower 
chambers, the tubes on both sides are made accessible, and 
therefore can be inspected and cleaned as far as their small 








products of combustion then flow through the other 
half of the boiler. 

The lower combustion chamber, as well as the 
smoke passages through the nest of vertical tubes, can 
be cleaned with brushes through suitable openings 
that have been provided. The cleansing of the in- 
terior of the water tubes is also effected partially from the 
steam drum above and partially through the cross tubes. No 


pipe connection is subjected to the direct action of the flame, 
and damaged or worn-out tubes can easily be replaced by re- 
serve tubes ; and in like manner the whole boiler can be re- 
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— without the necessity of opening the deck of the 
vessel. ~ 

X. The Thorneycroft water-tube boiler (figs. 26-28), like 
the Yarrow boiler, consists of three horizontal cylindrical 
vessels arranged in the form of an equilateral triangle. The 
upper chamber, which forms the steam drum, is connected 
with the lower or water drums inside the casing by a number 
of curved tubes, and outside the casing by strong circulating 
-tubes. The heating tubes have a diameter of from 1 in. to 
1} in., and are fastened at their ends by rolling out ; and while 
in service their upper ends are kept above the water-level in 
the steam drum. ° 





curved heating tubes, and in the centre line by a further row 
of circulating tubes. 

The furnaces are dis on either side of the water drum. 
For the protection of the side casing, which is of sheet metal, 
there is a special wall of tubes, which consists of separate, 
curved, closely set heating tubes ; they connect with a special 
water tube, which forms a sort of drum on one side of the 
main drum, while their upper ends open into the main steam 
space. 

The external cleaning of the tubes in this boiler is some- 
what difficult, while the internal cleaning is next to impossi- 
ble. It is therefore its efficiency, coupled with the light 
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Fig. 29. 
THE NEW THORNEYCROFT BOILER 


In consequence of the heating of the water contained in the 
thin tubes, it rises into the boiler and produces a rapid circu- 
lation.* The mixture of steam and water pouring out of the 
heating tubes into the steam drum strikes against a deflector 
plate, by which the water is thrown down. The water ac- 
cumulating on the bottom of the steam drum, which is here 
mingled with the feed-water, flows down through the outside 
circulating pipes and through the water chambers to the 
water tubes. 

' Tke Thorneycroft Company also build their boiler in an- 
other form, which is especially adapted to the purposes of 
combined boilers. This form of boiler (figs. 29, 30) consists 
of a large horizontal water drum and a steam drum lying 
above it, which are joined at the sides by several sets of 


* *See AmERICAN ENGINEER AND RAILROAD JOURNAL, September, 1894, 
page 410, 








Fig. 27 











Fig. 30. 
‘THE NEW THORNEYCROFT BOILER. 


weight and great economy in the consumption of coal, that 
has brought this boiler to the front, so that it is especially 
adapted for places where the minimum weight and maximum 
steam production must be obtained for a short time. 


(TO BE CONTINUED.) 
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AN EXPERIMENTAL STUDY OF THE EFFECT 
OF THE COUNTERBALANCE IN LOCOMOTIVE 
DRIVE-WHEELS UPON THE PRESSURE BE- 
TWEEN WHEEL AND RAIL.* 


By W. F. M. Goss. 





In the mechanism of a locomotive, the revolving parts at 
the crank-pins, together with the reciprocating parts con- 
nected therewith, are balanced more or less completely by the 


* Paper presented at the New York meeting (December, 1894) of the 
Society of Mechanical Engineers. 
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addition of masses, or ‘‘ counterweights,’’ to the drivers. But 
since the counterweights move in circular paths, it is only the 
horizontal component of the radial force derived from them 
which can serve to neutralize the effect of the reciprocating 
parts ; the vertical component of all that portion of the force 
which hg aon to reciprocating parts is unbalanced. This un- 
balanced vertical component causes the pressure of the driver 
on the rail to vary with every revolution. Whenever the 
speed is high, it is of considerable magnitude, and its change 
in direction is so rapid that the resulting effect upon the rail is 
not inappropriately called a ‘‘ hammer blow.’’ Many practi- 
cal demonstrations have been had of the magnitude of the 
forces involved. Heavy rails have been kinked, and bridges 
have been shaken to their fall, all under the action of heavily 
balanced drivers revolving at high speeds. The 
evidence is sufficient, but the means. by which the 
evil is to be overcome has not yet been made clear. 
Indeed, the difficulties to be met in counterbalancing 
have been greatly increased by the demand during 
the last decade for heavier and still heavier engines, 
and for higher speeds in all classes of service. Heav- 
ier engines require heavier reciprocating parts, and heavier re- 
ciprocating parts demand more counterbalance. With a view 
to keeping the speed of rotation down, wheel diameters have 
been somewhat increased ; but the expected gain has not been 
realized, because an increase of speed has followed. As a re- 
sult of these developments, the modern engine may have re- 
ciprocating parts on each side weighing from 600 to 1,000 lbs. ; 
these must be given a horizontal balance (more or less com- 
plete) by counterweights in the wheels, and the wheels are 
often driven at a rate exceeding 300 revolutions a minute. 

It is not the purpose of this paper, however, to discuss the 
question of counterbalancing, but rather to show some of the 
effects of such balancing. The forces which are brought into 
action by the presence of the counterbalance have been elabo- 
rately studied ; and their precise effect upon the pressure of 
contact between wheel and rail have of late been the subject 
of considerable discussion. To throw some light upon this 
most practical and important question, a series 
of experiments was undertaken at the engineer- 
ing laboratory of Purdue University, the essen- 
tial feature of which was the passing of a soft 
iron wire of small diameter under the moving 
wheel. It was expected that the varying thick- 
ness of the wire which had been subjected to 
this process would show the effect of variation 









to be fed to the wheels. Wires thus prepared were laid in 
light wooden troughs to preserve them from injury, and a 
trough thus supplied was placed in line with each guide-pipe 
(fig. 1). In conducting the experiments, an operator at each 
pipe drew a wire from the trough and passed it into the pipe 
until only about 2 in. of the length remained outside. From 
the relative length of guide tube and wire, it was known that 
the opposite end of the latter was now close to the driver. 
When desired conditions of speed had been secured and a sig- 
nal given, a touch of the operator’s finger upon the end of the 
wire was sufficient to start the opposite end under the wheel. 
The starting of the wire was accomplished without commo- 
tion. ‘The man in charge was conscious only of having 
touched it. To an observer who watched for the wire as it 





pra = 





Fig. 2. 


came from the driver, it gave the impression of a quiverin 
beam of light, which an instant later became a loosely tang] 
thread of metal. Or, if one kept his eye upon the wall of the 
. laboratory against which the wire was allowed to impinge, he 
saw the whole tangled coil appear instantaneously and with- 
out apparent cause. The initial end of each wire was, in 
plan, of the outline shown by fig. 2, from which it would ap- 
pear that when the wire came under the influence of the 
wheel’s motion, the tensional stress upon sections near the 
end, as at A, exceeded the elastic limit of the material, this 
stress being required to impart motion to the mass of wire to 
the right of A. The weight of the 20-ft. length was about 
1 oz., and the time occupied in its passage was usually a fifth 
of asecond. These facts will help to show the significance of 
the speeds used in the experiments. 
The speed of the locomotive was noted from a registering 








counter, and also by a Boyer speed recorder, a permanent rec- 


Weight with which each driver presses 
on rail when at rest, 14,000 lbs, 





in pressure between the wheel and the track. If 
the wheel should leave the track entirely, a 
portion of the wire would retain its full diam- 
eter ; and the real purpose of the experiments, 
as originally planned, was to demonstrate 
whether at any speed easily attained the driver 
would actually rise from the track. Brief ac- 
counts of these experiments have already been published, and 
the interest which has been shown in them has prompted this 
more complete statement of the conditions involved, and the 
results obtained. 

The apparatus employed consisted chiefly of the Purdue 
locomotive Schenectady, which, as is generally known, is 
mounted with its drivers resting upon wheels of approximately 
the same diameter with the drivers. When the drivers are 
turned by the engins, the supporting wheels roll in contact 
with them, the engine as a whole remaining stationary. 


' Wire Bow 





| ord being obtained from the latter instrument. To assist in 
| connecting the effect produced on the wire with definite 
| phases of the wheel’s motion, a nick was made with a sharp 
| chisel across the face of each driver, in line with the counter- 
weight, as at A (fig. 3). An impression of this nick was 
sharply defined upon every wire that passed underit. The 
initial end of the wire could, as has been already stated, be 
determined by an examination ; but to leave no doubt as to 
this matter, and for the purpose of giving a second reference 
point, one of the wheels was marked with two parallel lines 
= from the first reference line, as at @ (fig. 

). 
It was found by a comparison of reference 
marks, that distances along the length of the 
wires could be taken as representing equal dis- 











Fig. 1. 


To guide the wire which was to be fed under the driver, a 
length of 2-in. gas pipe was secured to the laboratory floor in 
front of each driver included in the experiment (fig. 1). Three 
pipes were thus arranged. A deflector plate was fixed behind 
the main driver, to turn the wire delivered from this wheel 
away from the rear driver ; but, except for this plate, no at- 
tempt was made to control the course of the wire after it left 
the wheel. The wire was of common annealed iron of about 
0.037 in. in diameter. It was prepared by being carefully 
straightened and cut into lengths of 20 ft.—that is, about 
3.5 ft. longer than the circumference of the drivers, and 2 
in. longer than the guide-pipe in which the lengths were 


J 
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tances around the face of the wheel. Thus, the 
length of each wire being greater than the cir- 
cumference of the wheel, it would sometimes hap- 
pen that a single wire would receive two impres- 
sions from the same reference mark ; the distance 
between the two points thus impressed upon the 
wire was found to be equal to the circumference 
of the wheel. This fact made it easy to connect effects left 
upon a wire with the wheel positions (crank-angles) pro- 
ducing them. 

Many of the wires that have been produced by the experi- 
ment described have since been carefully calipered at 5-in. 
intervals, the resulis plotted, and a smooth curve drawn 
through the points thus located. Some of the results thus 
obtained are presented as figs. 4, 5 and 6, the points rep- 
resenting the actual thickness of the wires being desig- 
nated by means of small circles. It will be seen that all 
diagrams are plotted with reference to definite wheel posi- 
tions, 
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THE BALANCE OF THE LOCOMOTIVE. 


Before attempting a discussion of results in detail, it is 
necessary to consider somewhat briefly the condition of bal- 
ance of the locomotive experimented upon. The engine as 
delivered by its builders was balanced for the road ; but to in- 
crease its steadiness in the laboratory, weights were afterward 
added in equal amounts to the several wheels, until a full 
horizontal balance had been secured. The revolving and re- 
ciprocating parts which —_ ired counterbalancing, exclusive 
of the crank-pins and crank-pin bosses which are assumed to 
a of the wheels themselves, were found to weigh as 

ollows : 





IR SIN ooh. aicg 65:06 dead ous o05ts 0.0940 oc ens daviswen 297.0 Ibs. 
Cross-head with part of indicator 1igging attached................ 170.5 lbs. 
I adinGa tctedcs dkeaesess.se50 10 Wage Spl i bss bp sun weeneeeee 344.5 lbs. 
EES 55 iMac ry snghsanseeensdecbe. ded ens¥abnss tk ont ema 278.0 lbs. 

SE IND 5 bbe ccsnes..ndocrcossgube: ondecedsseres 1,090.0 lbs. 


For complete horizontal balance, it was required that the 
sum of the weights making up the counterbalance of the two 
wheels on the side of the engine under consideration should 
be equivalent to 1,090.0 lbs. acting at a radiusof 1 ft. To 
ascertain the distribution of balance between the wheels, it 
was necessary to examine thim separately. Calculations 
— upon prints of the wheel centres gave the following 
results : 


Main Rear 
Wheel. Wheel. 
Balance cast in rim, and between the arms, plus the 
weights added at the laboratory, all reduced to 
equivalent weights acting at a radius of 12in....... 744.1 725.7 
Weight of crank-pin and crank-pin hub to be sub- 
EG cia Sabi cn cck ded Rai pes 655%: soiree gisweueses 187.1 =—:179.1 
Net weights available to balance revolving and re- 
ciprocatiug parts acting upon the crank-pins....... 557.0 546.6 


The sum of the net weights thus obtained for both wheels 


Speed —&8.3 miles per hour—312 revolutions per minute. 


Length One division=-5" 
Scale Thickness One division-.01" 


lal 


Wheel 


Position 


rd Driver ——| Right Side 





Y 


Rear Driver —Right Side 
Fig. 4. 


(1,103.6 lbs.) is 13.6 pounds greater than the sum of the actual 
weights to be balanced. But the engine is known to have 
been in perfect horizontal balance, the experimental methods 
adopted in securing this condition serving to indicate when 
the weights were changed even to the extent of a single 
pound. The — weight in each wheel is therefore as- 
sumed to be a = 6.8 lbs. heavier than the weights them- 


selves, and this amount has been subtracted as a correction 
from the net weights given above, making the 


Main Rear 
Wheel. Wheel. 
Corrected net weight of counterbalance available to 
balance revolving and reciprocating parts acting 
upon the crank-pins..............00.0. RT RR 550.2 589.8 


The weights of the parts involved, together with certain 
dimensions, are summarized in fig. 3. 

Taking the weights of side rod and of main rod, as already 
given, and considering 0.6 of the weight of the latter asa 
revolving part, 


Main Rear 
Wheel. Wheel. 
The excess of balance over that required for revolv- 
INE OB ino. > crvikenanscdecdcssisteeedeces 204.5 400.8 


which shows 66 per cent. of the balance for reciprocating 
parts to be in the rear wheel. | 








Six different rules for balancing locomotives for the road, 
reported as being in common use, give weights of counter- 
balance for the locomotive in question, as follows : 


Main Rear 
Driver. Driver. 


Rule A (for freight engines only)............. ceeeees 260 
* B (for all classes of service)..........0secccceees 462 822 
a SMEs RL DE. ic kA OCC CTS ae 547 340 
6 NE RE ee Te asip asian Gunehend 570840 
Is My OS Me ies ca as egeeadal 573 «866 
be SPived toc! Siete ie BM a APOIO A EM Ih 588 381 

Average of five rules from B to F inclusive .......... 548 350 


Compared with these several standards, the weights of the 
counterbalances in the Purdue engine stand as follows : 


Main Rear 
Wheel Wheel. 
By Rule A (for freight service only), 17.8% too heavy, 107.6% too heavy. 
ss ** -B (for all classes of service), 19.1% * ¥: 6762 * He 
“ “ Cc “ “ee te “ “ 0.6% “ “ 56 94 “ec “ 
“ “ D “sc “ ii) i se 3.5% too light, 56.9% “ ve 
“ ee E “ “ oe oe “ 4.0% “ “ 47.5% ce oe 
“cc ot 7 “ “ “ “ee 6.4% “ “we 41.6% “ “ 
‘* the average of five rules from B to 

SN Pe ‘iakewbau 0.4% too heavy, 54.2% *‘* = 


It is evident, therefore, that the weight of the counterbal- 
ance in the rear wheel, from which most of the results about 
to be discussed were obtained, is in excess of that allowed by 
good practice as expressed by the rules already given. But 
practice cannot always conform to the law by which it as- 
sumes to be governed. It often happens where wheels are of 
small diameter, and the connections are heavy, as in mogul 
or consolidation engines, that there is not sufficient room in 
the main wheel to get in a counterbalance large enough for 
the revolving parts alone ; in this case, therefore, the balance 
for reciprocating parts of this wheel must be taken by the 
other coupled wheels, in addition to that which, under the 
rules, would be counted as properly belonging to them. By 
this process, wheels having revolving parts 
which are rela-tively light are employed to bal- 
ance a larger per cent. of all the reciprocating 
weights. Again, almost any eight-wheeled 
engine, balanced in’an approved manner, will, if 
the coupling-rod is removed, have an excess of 
balance in the rear wheel equal to that for the 
engine under consideration ; and such engines 
are not infrequently run while disconnected. 

These considerations will serve to show that 
while the total weight of the counterbalances 
of the Purdue engine is, for reasons already 
stated, heavier than would be considered nec- _ 
essary for the road, and while at the time of the 
experiments the weights were not well distrib- 
uted between the wheels, yet the conditions 
which existed are not at all rare. Doubtless 
many wheels are running which carry a greater 
counterbalance, when compared with the re- 
volving weights to be balanced, than did the 
rear wheel of the Purdue locomotive. 


RESULTS. 


Attention has already been directed to the fact. that in the 
engine experimented upon the excess of weight in the coun- 
terbalance over that required for the revolving parts alone was 
much greater for the rear driver than for the main driver. 
As the lifting effect is proportional to this excess of weight, 
it follows that wires run under the rear driver were likely to 
show more variation in thickness than those under the main 
driver. Results of experiments upon this point are shown by 
fig. 4, which represents wires obtained et the same instant 
from the main driver and the rear driver respectively. It 
will be seen that the wire (I) from the main driver shows but 
slight variation in thickness, notwithstanding the high speed 
(312 revolutions per minute), and it may be said that no wire 
was ever obtained from this wheel which gave evidence that 
the wheel had left the track. From mathematical considera- 
tions it can be shown that this wheel would not be expected 
to lift at speeds below 80 miles per hour (428 revolutions per 
minute), and such speeds are not practicable with wheels of 
the diameter experimented upon. 

Passing now to an inspection of wire II (fig. 4), from the 
rear wheel, which was obtained at the same instant with 
wire I, it will be seen that there is a jump of the wheel just 
after the counterbalance has passed its highest point, which, 
when compared with the corresponding movement of the 
main driver, is very pronounced. Wires from this wheel at 
higher speeds are shown by fig. 5. In this figure the full 
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diameter of the wires is in each case shown by a dotted line 
drawn parallel with the base line. Wire III, made at 59 miles 
(316 revolutions), shows that there was an instant in the pas- 
sage of the wire, corresponding to the point A, when it was 
barely touched by the wheel. Increasing the speed to 63 miles 
(387 revolutions) increased the lifting action of the wheel to 
the extent shown by wire IV (fig. 5). At the point B the 
wheel parted contact with this wire and did not again touch 
it until the point @ was reached, an interval of about 40 in., 
the portion of the wire between B and C being entirely round 
and apparently unaffected by its passage under the wheel. 
A further increase of speed gives, as is shown by wire V, a 


One di m5” 


vision 
Seale One division =.01" 


Length 
Thickness 


Position (¢ 


Wheel t 
miles per hour—3 


Rear Driver — 





Rear Driver—Right Side 
Fig. 5. ° 


still greater length of full wire, the distance from D to ZH 
— very nearly equivalent to a quarter revolution of the 
ariver, 

It will be seen that all of these wires (II to V, figs. 4 and 5) 
substantially agree in showing the maximum lifting effect to 
occur after the counterbalance has passed its highest point, 
an effect undoubtedly due to the inertia of the mass to be 
moved ; also in showing that the rise of the wheel from the 
track is mure gradual than its descent. The latter condition 
follows as a sequence of the first. 

Portions of the wires not shown on the 
diagrams do not vary much in thickness. 
The metal is rolled so thin by the normal 
pressure of the wheel that further incre- 
ments of pressure do not greatly affect it. 
The wires, therefore, do not emphasize the 
destructive effect of the variation of wheel 
pressure when the change is insufficient to 
lift the wheel from the track. 

It now remains to mention the effect of 
certain disturbing elements which are shown 
by the experiments to modify the actual 
movement of the wheel, other conditions 
remaining constant. For the rear wheel 
these disturbing elements are all in the na- 
ture of vibrations. 

The first to be noticed is the rocking of 
the engine upon its springs, which motion 
tends to vary the pressure of the wheel upon 
the track independently of the action of 
the counterbalance. At one revolution the 
effect of the rocking may oppose the action 
of the counterbalance, and at the next revo- 
lution it may supplement the action of the 
counterbalance in producing a vertical 
movement of the driver. Again, the effect 
of the rocking may at a given instant be 
nil, and the wheel may rise under the action 
of the counterbalance ; but in another in- 
stant the effect of the rocking appears, and 
the path of the wheel while in air is modi- 
fied and its time of descent changed. 
Thus, the existence of this vibration makes 
it impossible to duplicate wires with certainty, even though 
the speed is constant ; its effect is well shown by fig. 6. Wires 
VI and VII were taken from the rear drivers at the same in- 
stant, one from the right side, the other from the left ; the 
speed, therefore, must have been the same for both. The 
right driver lacked a good deal of leaving its wire, but the 
left driver was in air for a tenth of a revolution. Again, 





-8 rev. per min, 


7.2 rev. per min. 





Speed-65 miles per hour-847.9 rev. per min. 





Speed - 





wires VIII and IX were made in the same way at a higher 
speed ; and here, while both drivers were off the track, the 
results are reversed, the right driver giving the greater length 
of full wire. It will also be seen from the diagrams, that not 
only is the extent of the vertical movement of the driver modi- 
fied by the rocking of the engine, but the position of the 
wheel when such motion occurs is changed. It is evident, 
therefore, that this movement of the engine upon its springs 
will prove a serious difficulty whenever an attempt is made to 
predict as to the precise movement of the centre of gravity of 
the driver, whether the method of investigation be mathe- 
matical or experimental. 

There appears, also, to be a vibration of parts, 
as, for example, of the wheel as a whole, these 
vibrations being of small amplitude. Evidence 
of the presence of such vibration is shown by 
the location of points on the diagrams of wires, 
figs. 4 to 6, which points represent the thickness 
of the wires as found by measurement, Re- 
ferring especially to wires I and II (fig. 4), it 
will be seen that the actual thickness of the 
wire alternately increases and diminishes with 
every point. The time involved in passing from 
one high point to another (a distance of 10 in.) 
was about 0.01 of asecond. This vibration ma 
be traced on other diagrams ; its amplitude is 
from two to four-thousandths of an inch only. 
Whether the process of introducing the wire 
starts, or has any connection with this vibration, 
the experiment does not show. 

A third class of vibrations is made apparent 
by a duplication upon the wire of the reference 
mark on the wheel. As has already been stated, 
a light nick from a sharp chisel was made across 
the face of the wheel to serve as a reference 
mark. This nick leaves a clear-cut projection 
upon the wire. But at high speeds the single 
nick across the face of the wheel leaves two projections upon 
the wire, showing that after making one impression the sur- 
tace of the wheel must for an instant have actually cleared 
the wire and then impressed itself a second time. The dis- 
tance between these projections on the wires varies some- 
what, but is usually about an eighth of an inch, which rep- 
resents a time interval between the two impressions of about 
0.008 of a second. The contact between wheel and track is 
therefore not continuous, but is a succession of exceedingly 
rapid impacts. These vibrations cannot affect the wheel as 


Length One division=5°* 
Seale Thickness One division =.01" 


Speed —58 miles per hour—810.5 revolutions per minute 


Wheel Position 


Rear Driver Right Side 


Rear Driver Left Side 


miles per 9 revolutions minute 


Rear Driver Right Side 


oar Driver — Left Side 
Fig. 6. 


a whole ; they are doubtless due to the elasticity of the ma- 
terials, and involve only the parts immediately about the point 
of contact. 

CONCLUSIONS. 


The results of the experiments appear to justify the follow- 
ing conclusions : 
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1, Wheels balanced according to usual rules (which require 
all revolving parts, and from 40 per cent. to 80 per cent. of all 
reciprocating parts, to be balanced, the counterbalance for the 
reciprocating parts to be distributed equally among the several 
wheels connected) are not likely to leave the track through the 
action of the counterbalance, and cannot do so unless the speed 
is excessive. 

2. A wheel which, when at rest, presses upon the rail with 
a force of 14,000 lbs., and which carries a counterbalance 
400 Ibs. in excess of that required for its revolving parts alone, 
may be expected to leave the track through the action of the 
counterbalance whenever its speed exceeds 310 revolutions 
per minute. 

8. When a wheel is lifted, through the action of its counter- 
balance, its rise is comparatively slow and its descent rapid. 
The maximum lift occurs after the counterbalance has passed 
its a point. 

4, The rocking of the engine on its springs may assist or 
oppose the action of the counterbalance in lifting the wheel. 
It therefore constitutes serious obstacles in the way of any 
study of the precise movement of the wheel. 

5. The contact of the moving wheel with the track is not 
continuous, even for those portions of the revolution where 
the pressure is greatest, but is a rapid succession of im- 
pacts. 

The writer is indebted to Daniel Royse, M.M.E., junior 
— of the Society, for assistance in the preparation of 

ata. , 


DISCUSSION.* 


" Mr. Forney: I regret very much that this important paper 
has come just before lunch, which is a time when it is difficult 
to get the attention of any considerable number of members. 
The paper is an extremely interesting one, and presents some 
matters which have been but very little understood and which 
are of very great importance in the operation of railroads. 
The fact that a locomotive driving-wheel in ordinary service 
actually rises entirely clear of the track at high speeds is a 
matter of so much importance that it certainly should receive 
great attention from the Society of Mechanical Engineers. 
There are some things in this paper, however, to which it 
seems to me that attention has Lardly been sufficiently given. 
The paper indicates that the rising of the driving-wheel entire- 
ly clear of the track occurred only in those wheels which were 
practically overbalanced. The forward driving-wheel never 
rose clear of the track. It was only in the rear driving-wheel, 
which had a greater excess of balance than the forward one, 
that this action took place. On page 38 there are some figures 
given which present the results of six different rules for bal- 
ancing the driving-wheels of locomotives. From the figures 
which are there given it will be seen that in every instance the 
wheels of this locomotive that were experimented with were 
overbalanced, as it is called. Now, I presume that there are 
hardly any of you here who have not at some time or other 
been to a country circus and seen a man get down on his 
hands and feet, and — a big stone on his stomach, and have 
somebody take a sledge hammer and break that stone to pieces 
without any injury to the man whatever. The fact is, that 
the stone resisted the inertia of the hammer to such an extent 
that it did not affect the man below it or his stomach. It 
seems to me that a somewhat analogous condition of things 
exists in a locomotive. Before the wheel can rise from the rail 
through the effect of the counterbalance, you must overcome 
the inertia of the weight of the wheel and axle, and driving- 
box and spring, and all the other parts which are not resisted 
by the elasticity of the springs. Now, before you can raise 
the wheel, that inertia must be overcome, and it is only what 
may be called the superfluous effect of the action of the coun- 
terbalance which has any effect in raising the wheel from the 
track. It is for this reason that it is only when the wheel is 
overbalanced that this effect takes place. For that reason, as 

ractical question, it does not seem to me to be of so much 
importance as it would appear from the paper before us. As 
I said, it is before lunch, and probably the audience is not dis- 
posed to listen to any more discussion. 

The President : We do not want to cut off the discussion on 
that account. Those who want lunch can go and get it. The 
others can remain. 

Mr. Morison: I was going to ask Mr. Forney a question. 
He has shown us a man lying on his back with a big stone on 
his stomach, and another man—with a light hammer pre- 


* This discussion is published here by special permissionbefore its ap- 
pearance in the Proceedings of the Society. 





sumably—striking very rapid blows, breaks that stone. Su 
posing that man, instead of taking a light hammer and strik- 
ing rapid blows, had taken a heavy hammer and struck a slow 
blow and broken the stone, what would have been the effect 
on the man under the stone ? 

Mr. Forney: My reply to that would be similar to what Mr. 
Stephenson said about the cow on the railroad track—it would 
have been bad for the man. 

The President: I want to call the attention of the Society to 
the fact that a paper will be read on Friday on Rail Pressures 
of Locomotive Driving-Wheels. 

Mr. Morison: I am very glad that the matter is coming up 
in that form again. But it seems to me that the case of the 
counterbalancing of locomotive driving-wheels resembles the 
case which is bad for the man rather than the case which is 
good for the man—that it corresponds to a slow blow struck 
with a heavy hammer much more than it corresponds to a 
quick blow struck with a light hammer ; but when you have 
a driving-wheel lifted from the track by the motion of a re- 
volving counterbalance, you have simply an en form 
of what exists when it is not lifted from the track. There isa 
blow which gives superficial notice of what is occurring, and 
has in quite a number of instances bent rails so that they have 
had to be moved from the track, which occurs only when the 
wheel is lifted from the track. But assuming that you have a 
driving-wheel with 14,000 lbs. weight upon it counterbalanced in 
such a way that running at a given speed that wheel is actual- 
ly lifted from the track ; if you have the same wheel with 15,000 
Ibs. on it counterbalanced in the same way, you would have 
the effect of a wheel when running at the given speed, in 
which the pressure of the wheel varied from 1,000 Ibs. to 29,000 
lbs., instead of being, as is assumed in most calculations for 
rails and bridges and other such things, a uniform pressure of 
15,000 Ibs. It seems to me that that is a variation which is of 
enormous importance ; that there is nothing now from which 
our permanent structures, our rails, our bridges, and every- 
thing else on railroads, our ties and all, are suffering much more 
than from this simple cause, and that there is nothing which, 
with the high speeds we are now running our trains on, it is 
more important to eliminate. That is the way it impresses 
me, that we are having a constant variation of pressure in a 
position where it is of the utmost importance to secure uniform 
pressure, uniform wear, and every other uniform result. 

Professor Webb: { should like to call Mr. Forney’s attention, 
if he has not noticed it, to the remark on page 38, ‘‘ that at 80 
miles an hour this wheel would be expected to lift, and that, 
owing to this locomotive not being constructed so as to run at 
those speeds, they did not get that wheel to lift.’”” And then 
I would also remark further that perhaps undue attention is 
attracted by the fact of the wheel lifting. When it does not 
actually lift from the track, it strikes a blow not so great, but 
still it strikes a blow. If the truck would be depressed, say 
one-tenth of an inch, with a dead weight, and then the vibra- 
tion come so that it nearly lifts from the track, you will get 
quite a blow then, and these vibrations go on accumulating. 
They are not regular; and where at first it might not lift, it 
might afterward lift from the rail. Then the variation of the 
pressure might reduce the traction so the wheel tends to lift. 
Of course the momentum would not allow it to slip much, 
But it would slip some. 

Mr. Strong: I do not think that there are very many rail- 
Way managers who would consent to have an engine delivered 
to them that had 80,000 lbs. on the wheel. I remember sev- 
eral years ago I built for the Lehigh Valley an engine, and 
because the engine weighed 3,000 lbs. more than any other 
engine on the road, and had 17,500 lbs. to the wheel, while © 
other engines had in the neighborhood of 17,000 lbs., they 
would not allow the engine to run over the road until they 
had strengthened some of the bridges. And then, again, a 
short time afterward we built another engine that had 90,000 
lbs. on six wheels, and the General Superintendent would not 
allow the engine to run over the main division, where it was 
intended to run, for 6 months, until they had strengthened up 
a number of bridges because there was 90,000 lbs. on six 
wheels. There is no doubt in my mind that they had dozens 
of engines on that division all the time that were putting as 
high as 30,000 lbs. pressure on the rails right over the bridges. 
That is a question that is coming up ail the time—the ques- 
tion of how much will you allow on a wheel—and yet at the 
same time they have got double the load on the wheels all the 
time and do not know it. 

Now, as to the question of balancing these reciprocating 
parts : you take the different locomotive builders ; one man 
will say, balance all the reciprocating parts. Another will 


say, balance half the reciprocating parts. A few years ago I 
built an engine in Boston, and we balanced two-thirds of the 
reciprocating parts. We got the engine out and ran it on the 
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Shore Line to break it in ; and although the engine and tender 
weighed 100 tons when we ran it without a train on it up to 60 
miles an hour, the engine would move so that it would jog the 
seat under me, showing that the unbalanced third of the recip- 
rocating part was changing the direction of 100 tons at least 
350 times a minute. e ran that run on a train for a week 
or so, and the Superintendent sent out. an expert to find out 
why the: baggage wouldn’t stay piled up in the baggage-car, 
and the expert came back and said it was the fault of the 
springs in the baggage-car. I knew what the trouble was, 
and so did the Master Mechanic. We took the engine in and 
put 450 lbs. of lead and antimony into the wheels, so that we 
balanced them fully up to the weight of the reciprocating 
parts. After that there was no trouble. Yet when you got 
the engine up to a speed of 90 miles an hour and put your hat 
rim on the window pane you could feel the whole engine trem- 
bling like a leaf with the terrific force that was disintegrating 
the whole machine, The bolts that held the cylinders on to 
the boiler were sheared. The guides were broken loose from 
the cylinders. And after running the engine for three months 
at those high speeds we spent nearly $1,500 in putting the en- 
gine in repair again, while we had run the engine on another 
road for 6 or 9 months before where we did not get up those high 
speeds, and did not have any repairs at all. I have not any 
doubt that fully one-third of the general repairs to a locomo- 
tive are due to the unbalanced parts of the engine, and I have 
no doubt that fully one third of the wear and tear of the track 
is due to the same cause. 

On the Reading Road a few years ago they had a lot of en- 
gines with very heavy reciprocating and revolving parts. One 
of those engines, at a speed of about 70 miles an hour, bent 3 
miles of track, 76-lb. rails, so that they had to take the rails 
out and throw them away in the scrap heap until they could 
be straightened, and they sent them to Bethlehem to straighten, 
and put them in sidings. It left the mark of the flange on the 
top of the rail. In some places where the wheel came on top 
of the rail the engine left the track and ran nearly 100 yds. 
over the ties. Only a short time ago I saw on the North Penn- 
sylvania branch a new piece of track which had only been 
down 3 years, and I walked about 3 miles and counted in that 
distance between thirty and forty 80-lb. rails that had kinks that 
were distinct, some as large as 2 in. in the length of the rail. 
The rails had to be taken up. 

Mr. Dean: This matter of balancing locomotive driving- 
wheels and reciprocating parts I think is of fully as much im- 
portance as Mr. Strong has represented, and also Mr. Morri- 
son. In my own experience in riding on locomotives I have 
noticed a great deal of vertical vibration, which could only be 
accounted for, so far as I was able to account for it, by sup- 
posing that the wheels actually left the rails. The engine to 
which I refer developed that maximum effect at a speed of al- 
most exactly 60 miles per hour. Below that speed it was 
hardly perceptible, and above it it was hardly perceptible. 
But the speed of 60 miles an hour was frequently maintained 
for a long period, in relation to the length of the road, but not 
very long in time. There are places, of course, where a speed 
of 60 miles per hour or any other speed is maintained for a 
mile or two, and of course if it were maintained for only 2 
miles, and had this effect on the engine, either in loosening the 
bolts or in general disintegration, it can still be considered of 
vital importance to the life of the whole plant of the system. 
I think that it is a matter to be regretted that the mechanical 
departments of most of our railroads are not upon a higher 
plane. I make all the exceptions that everybody knows ought 
to be made. There are many roads that are conducted intel- 
ligently in the mechanical department. The majority of them 
are not. This matter, I think, is something which is growing 
in importance, at least growing upon the attention of the peo- 
ple, and it is bound sooner or later to bring about the balanc- 
ing of locomotives. Mr. Strong has made studies in this mat- 
ter, and without doubt has a design which will overcome this 
ditticulty perfectly, as it can be overcome, and that is to say 
really, perfectly. 

_ Now, to return to the class of locomotives to which I refer 
in which this effect was apparent, the vertical vibration was 
very unpleasant to a person upon the seat in the cab ; and it 
was inconceivable to me that it could be produced except by 
the wheels actually leaving the rail. I do not know that I 
had ever heard at that time that anybody knew that a wheel 
ever did leave the rail; but Professor Goss has amply shown 
that it does, and it would seem that these indentations that 
Mr. Strong has seen on the rail. are additional proof. I 
a that something will be done in this matter in the fu- 
ure, 

Professor Lanza : Referring to this matter of balancing loco- 
motives, it seems to me that we have generally assumed, on 
the one hand, that we have got to balance the horizontal 





throw. Of course we hear a great deal about this hammer- 
blow question. In an ordinary locomotive you cannot bal- 
ance both the horizontal and the vertical. You have got to 
make a compromise. The question is, Where is the.compro- 
mise coming? I should like to ask whether any railroad man 
has ever tried —— the vertical and letting the horizontal 
go, and what happened. I am not recommending this, but I 
would like simply to know if it has ever been tried, with a 
view of seeing how much of the horizontal you had better 
balance any way. 

Mr. Porter : With respect to the cranks themselves and the 
side-rods and the crank end of the connecting-rod, the vertical 
stresses of these parts, and of the counter weights equal in 
weight to these parts, and are equal and opposite at any speed 
whatever, and so there is no variation in the pressure on the 
rail. The piston, the cross-head, the piston-rod and the cross- 
head end of the crank-rod are parts which have only a hori- 
zontal motion, and which needs to be balanced. 1 apprehend 
that in the perfect locomotive some way can be found for bal- 
ancing this portion of the reciprocating parts of the engine 
other than by a revolving mass which has a vertical component 
which cannot be balanced. Then it makes no matter how 
heavy the cranks are, how heavy the side-rods are, how heavy 
the crank end of the conrecting-rod is, because the counter 
weight, equal in weight to them, will have a vertical stress 
equal and opposite to theirs always. But I really think that 
absolute steadiness of motion, with uniform pressure on the 
rails, can only be obtained by balancing the reciprocating parts 
in some other way than by a revolving mass. 

Mr. Forney : 1 would say to Mr. Porter that Mr. Strong has 
been engaged in — an engine in which he hopes to ac- 
complish that ; and I have been engaged in designing one in 
which I hope to accomplish the same thing. We therefore 
occupy the same attitude in relation to the questions under 
discussion. 

With reference to what Mr. Morrison said, I will illustrate 
my point a little further. If you will take his ideal strong 
man and his ideal heavy sledge, and let that man strike a blow 
with all his force directly on the rail, it is quite conceivable 
that the man might break the rail. But suppose, instead of 
striking directly on the rail, you were to take a pair of driv- 
ing-wheels on an axle with driving-buxes and eccentrics on it, 
and allow that man to strike on the top of the driving-wheel ; 
evidently the effect on the rail would be less than if he struck 
the rail directly. In the one case, the blow of the sledge must 
overcome the entire inertia of the wheel before it affects the 
rail at all, when the motion of the locomotive is very rapid, 
and there must be sufficient time for the entire centrifugal 
force to act against the inertia of the wheel and affect the rail. 
If you will refer to the paper, at page 38, the last line of the last 
table, you will see there five rules, B to F inclusive; you 
will see that the main wheel was counterbalanced 4 per cent. 
too heavy, and the rear wheel was counterbalanced 54 per 
cent. too heavy. Now, if you will refer back to fig. 4 
you will see that in the first diagram, with wire 1, that the 
wheel which had an excess of 4 per cent. of counterbalance 
had very little effect on the wire. If you come now to the 
second wire in the diagram below that, it was acted upon by 
the rear wheel, which was counterbalanced 54 per cent. too 
heavy, you can see there that the driving-wheel lifted clear off 
the rail. In other words, an excess of 54 per cent, of counter- - 
balance produced the effect of lifting the wheel clear off of the 
rail, while an excess of 4 per cent. did not have that effect. 
So that it is a fair inference that the great evils presented here 
are due to over-counterbalancing. ow, I am not arguin 
that having this disturbing effect and this tendency is a go 
thing—not by any means. But do not let us delude ourselves 
into the belief that the injurious effects are greater than they 
really are. 

Mr. McGeorge: I -would like to give one instance to show 
the effect of the vertical counterbalance. The question is, 
What are we to counterbalance—the horizontal moving parts 
or the vertical moving parts? I have in my mind an instance 
of a rolling-mill ae which was very heavily loaded and 
running very fast. That engine had to have the brick-work 
repeatedly repaired. The excess of counterbalance, as Mr. 
Forney puts it, was exercised, I sup ‘ a and crushed 
the br A anne from the front end, and the makers of the en- 
gine had to put an excess of bearing surface under the engine 
to stop that result. I just cite this to show the evil influence 
of what Mr. Forney, I suppose, is referring to as overbalanc- 
ing. It is certainly overbalanced vertically, but not overbal- 
anced horizontally. Now the question is, Where will you 
compromise ? 

'. Morison : Mr. Forney is undoubtedly correct in stating 
that it takes some time to get the full effects of any variation 
in weight or pressure ; but I think he is entirely wrong in as- 
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suming that the blow is at the top’of the driving-wheel. The 
blow is struck by{the driving-wheel itself, and is struck on the 
rail at the bottom of the driving-wheel, where the driving- 
wheel is\in contact with the rail. I think there is no doubt 
that it does take time to distribute that effect over the rail and 
so over the roadbed, and that that is in a measure a relief to 
the rail and of the apparent immediate effects, but I think 
that the effect comes there just as much. There is a vary- 
ing pressure which is a source of constant wear, and a source of 
constant strain on the whole engine, because not only does it 
make a vertical disturbance, but it makes a constant difference 
in the adhesion. Furthermore, I think there is no doubt that 
some pretty serious accidents which have never been explained 
have really been due to this cause. Any one who has had any 
thing to do with a railroad over an undulating country knows 
how trains run at the foot of grades, knows that often a heavy 
freight train at the foot of a grade is running just as fast as it 
can go to get momentum to take it up the grade beyond. Al- 
most all bent rails have been found right down between two 
hills, Iam inclined to think that it has been rather fortunate 
that wheels have occasionally left rails and left their visible 
marks, for this has opened our eves to one of the risks we are 
running. 


Mr. Oberlin Smith: I think that Mr. Morison is right in 


saying that the blow, as it is called, is struck by the wheel it- 
self rather than anything else. 


Mr. Forney: Will you allow me to ask a question? Take 


a pulley which is not balanced—-does that pulley produce a 
blow ? 


Mr. Smith: No, sir. 


Mr, Forney: Now, if you put a balance in it, does it pro- 
duce a blow? Which produces the blow, the balance or the 
wheel ? 


Mr. Smith: I am coming to that. I was just going to re- 
mark that there is not any blow there. There is not any ham- 
mer blow about it. A hammer blow is the sudden striking of 
something or another with something else which has a lot of 
momentum. Now, in a locomotive wheel it is purely an un- 
dulating pressure. We start at the point of balance with no 
pressure on the rail, with the part of the weight of the locomo- 
tive that is on the wheel, and the centrifugal force of the un- 
balanced parts tries to throw the wheel one way, and we have 
a tendency to make a depression in the rail gradually and pro- 
duce waves in those rails. But as to there being any blow 
there, I do not see where it is. 


Mr. Strong : 1 want to describe the action of the engine on 
this track which I examined on the North Pennsylvania Road. 
These badly bent rails were at the foot of the grades, as Mr. 
Morison says, and on a curve. Now, the locomotive, being 
coupled upon the quarters, of course the variation comes alter- 
nately on one side and then on the other. The result of it is, 
the lifting on one side and then on the other side puts the en- 
gine into a rolling motion ; and when you get up to the point 
where the wheel actually leaves the rail, the whee] comes up and 
then goes down in such a way as to strike the rail and bend it 
in. All these are down, and in some places as much as ¢ in., 
perhaps 2 in. down—not in the whole length of the rail, but it 
would be between two ties. It is aregular kink. It is nota 
long and easy curve, but it is a distinct bend, almost as dis- 
tinct as if the driving-wheel was let down into it. In every 
case the rail is bent in two directions, down and in, in every 
case—never out—showing that the engine gets this rolling mo- 
tion and the wheels strike a blow as they come down and in 
in that way. 


Professor Webb : I think you can see that it is the wheel that 
strikes the blow, that it is the wheel that is really the hammer, 
by remembering the law of mechanics, that any circular body, 
we will say, whose centre of gravity is not in the centre of the 
circle, if.placed free in the air, will revolve about the centre 
of gravity and not about the centre of the circle. Now, in 
this case, if I am right, this counterbalance shows the centre 
of gravity of the wheel at about 4, in., we will say, and there- 
fore that wheel is trying to revolve about this point. Now, 
in order for the rail to accommodate that, it would have to 
spring out of the way that much. We are, therefore, running 
an eccentric wheel on the track, and you may call it a ham- 
mer blow or anything that you please. If the thing runs 
smoothly, the track has got to get out of the way, and the track 
refusing to do that is what makes the danger. If the track 
does not get out of the way, the centre of the wheel has got 
to rise and fall five times a second through { in., or twice 


that. Consequently that is the same as if the wheel were a 
hammer, 





ACCIDENTS TO LOCOMOTIVE ENGINEERS AND 
FIREMEN. 


Tue object of publishing this monthly list of accidents to 
locomotive engineers and firemen is to make known the terri- 
ble sacrifice of life and limb that is constantly going on — 
this class of people, with the hope that such publications will 
in time indicate some of the causes of accidents of this kind, 
and to help lessen the awful amount of suffering due directly 
and indirectly to them. If any one will aid us with the infor- 
mation which will help make our list more complete or correct, 
or who will indicate the causes or the cures for any kind of 
accidents which occur, they will not only be doing us a great 
favor, but will be aiding in accomplishing the object of pub- 
lishing this report, which is to lessen the risk and danger to 
which the men to whom we intrust our lives are exposed. 

The only, or the chief source of information we have, from 
which our report is made up, is the newspapers. From these 
the ramen list of accidents, which occurred in November, 
has been made up. Of course we cannot report those of which 
we have no knowledge, and doubtless there are many such. 


ACCIDENTS IN NOVEMBER, 


Foster, Pa., November 1.—A collision occurred at this place 
this morning between a coal train and an express train, in 
which Engineer James Lynott and Firemen William Hosey and 
Elmer Scull were killed. The accident was caused by a mis- 
take on the part of the head brakeman of the coal train throw- 
ing the wrong switch and sending the engine across the main 
line on which the express was running. The express engine 

lanced off and ran up a bank 15 ft. high before it stopped. 

t was a gradual rise, and the ground was soft, so that the train 
stopped without any perceptible concussion and with no in- 
jury to any of the passengers. The engine then tipped over, 
crushing the fireman, but the engineer escaped without a 
scratch, although he stuck to his post to the end. 

Galveston, Tex., November 2.—A collision took place be- 
tween a passenger and a work train on the Houston & Texas 
Central Railroad at Manor to-night. An engineer and fireman 
were hurt about the neck and back. 

New Orleans, La., November 4.—A switching engine on the 
Texas & Pacific Railroad was derailed in the yards here this 
morning and turned over. Charles Burmeister, the engineer, 
was caught beneath the locomotive and had his legs crushed 
in a terrible manner. He died from the effects of his injuries. 

St. Louis, Mo., November 6.— William Wilson, an engineer 
employed by the Terminal Association, was crushed to death 
this evening by being caught between his engine and tender 
and a train moving on the next track. 

Pittsburgh, Pa., November 7.—A collision occurred on the 
Baltimore & Ohio Railroad at Rosensteel Siding, east of here, 
to-night. The collision occurred between a passenger and a 
freight train, and both engineers and both firemen were killed. 

Rockford, Ill., November 9.—As a freight train on the Chi- 
cago & Great Western Railroad was passing over a bridge at 
this point to-day that is being rebuilt, the structure gave way 
and the tender with 10 cars went down. The fireman was 
slightly injured. 

Chicago, Ill., November 11.—An excursion train on the Wis- 
consin Central Railroad was thrown from the track at Craw- 
ford Street this afternoon by a misplaced switch. Patrick 
Lahey, the engineer, had his arm wrenched in jumping from 
the train, and the fireman, Walter Charlton, had his arm and 
side lacerated. 

Temple, Tex., November 12.—A collision occurred on the 
Atchison, Topeka & Santa Fé Railroad at Crawford this morn- 
ing between a passenger and a freight train, in which Engineer 
Crane of the freight train sustained a dislocation of his shoul- 
der and a severe contusion on the chest. Engineer Fleming 
was also considerably bruised. 

Nashua, N. H., November 15.—The boiler of a locomotive 
on the Concord & Montreal Railroad exploded half a mile 
from this city to-day. Fireman Bean was badly scalded by 
the escaping steam. The engine was just out of the shop, and 
on its trial trip. 

Pittsburgh, Pa., November 15.—A rear-end collision oc- 
curred on the Pennsylvania Railroad at Irwin this afternoon. 
aes John Davidson and Fireman Coulter were slightly 
injured. 

Bagley Junction. Wis., November 16.—Two engines on the 
Wisconsin & Michigan Railroad collided near here to-day. 
One engineer was slightly injured. 

Massillon, O., November 17.—A switching engine and a coal 
train on the Cleveland, Lorain & Wheeling Railway collided 
at the Warmington switch to-day. Engineer Rosenberry, of 
the coal train, was killed outright and his fireman was fatally 
injured., 
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Eunice, Ark., November 17.—A successful attempt at train 
wrecking was perpetrated here to-night on the Missouri Pacific 
Railroad, in which the engine was overturned. Fireman 
oo was killed and Engineer Mauldin fatally injured. 

Philadelphia, Pa., November 17.—A collision occurred be- 
tween two shifting engines on the Pennsylvania Railroad on 
what is known as the Junction Road, below the Spring Gar- 


den Street bridge. Eugene Victor, one of the engineers, was 
slightly injured about the head and body. 

emphis, Tenn., November 18.—Shortly after midnight this 
morning an attempt was made by train robbers to hold up a 
train on the Yazoo & Mississippi Valley Railroad at Panther 
Run, Miss. A red light was displayed, but it was disregarded 
by the engineer. Thereupon the robbers fired a volley into 
- cab, wounding Fireman Cole, who received a bullet through 

arm. 

Tunkhannock, Pa., November 18.—Through the mistake of 
a op two freight trains on the Lehigh Valley Railroad 
collided at Hamet’s Ferry this morning. Engineer Freeman, 
of the westbound train, was badly injured, and his fireman, 
= Smith, had a leg broken while jumping from the en- 

ne. 

Frazer, Tenn., November 19.—A freight train on the Chesa- 

ke & Ohio Southwestern Railroad was wrecked here to-day 

y a misplaced switch that had been thrown in order to rob a 

Sem a train. Fireman Thomas Matthews was killed and 

ngineer Lloyd Grimes was so badly injured that his recov- 
ery is doubtful. 

Albany, N. Y., November 20.—A misplaced switch caused 
a collision between a Belt Line train and an express on the 
Delaware & Hudson Canal Company’s Railroad at Livingston 
Avenue this afternoon. Fireman Graham, of the express 
train, sprained his ankle in jumping from the engine. 

Chicago, Ill., November 20.—J. M. Griffin, an engineer on 
the Lake Shore & Michigan Southern Railroad, was fatally in- 
jured in a wreck that occurred in the yards here to-day. 

Worcester, Mass., November 21.—T'wo passenger trains on 
the New York & New England Railroad had a collision on 
the main track about a quarter of a mile from Oxford Station 
at five o’clock this afternoon. The accident was caused by a 
misplaced switch. Thomas F. Curran, a fireman, had his arm 
and shoulder bruised and ankle sprained ; Engineer Charles G. 
Davis sustained severe scalp wounds, and Engineer Albert A. 
Walker had his hip bruised and back wrenched. 

Chicago, Ill., November 21.—A cylinder-head on a locomo- 
tive on the Alley Elevated Railroad blew out to-day. Will- 
iam Ulrich, the fireman, jumped to the ground, a distance of 
30 ft., and broke his leg. 

White Plains, N. Y., November 22.—A locomotive hauling 
an express train on the Harlem Railroad jumped the track 
near Unionville this afternoon. The locomotive finally turned 
over, and Engineer Delos Franklyn, who stuck to his post, 
was badly but not seriously bruised about the body. Fireman 
John Brady jumped and was severely cut. 

Toledo, O., November 24.—Henry Mack, an engineer on the 
Wheeling & Lake Erie Railway, was stricken with paralysis 
this evening and fell out of his cab window. His skull was 
fractured, and he died shortly afterward. 

Salt Lake, Utah, November 24.—A passenger train on the 
Union Pacific Railway was derailed near Sandy this afternoon. 
Although the engine plunged over a 5-ft. embankment, the 
engineer escaped uninjured, and the fireman was knocked 
senseless but was not seriously hurt. 

Raleigh, N. C., November 26.—Alexander Clark, an engi- 
neer on the Seaboard Air Line, became frightened on seeing a 
locomotive headlight in front of him on entering this city to- 
night. Calling to his fireman to jump, he set the example and 
broke his neck and had his head crushed. 

Pittsburgh, Pa., November 27.—William Welshons, an en- 
gineer on the Pennsylvania Railroad, was struck "s passing 
train and killed at Roup Station this morning. He was the 
engineer that took the first train out of the Union Station after 
the great railroad riots of 1877. 

Buffalo, N. Y., November 28.—A misplaced switch caused 
the wrecking of a freight train on the Buffalo, Rochester & 
Pittsburgh Railroad at Springville this morning. Barton 
Leonard, one of the engineers, was instantly killed. 

Hallville, Tex., November 28.—Some one placed some spikes 
on the rails in front of a passenger train on the Texas & Pa- 
cific Railroad this afternoon, causing itsderailment. Fireman 
R. Stephenson was thrown to the ground and the knee-cap of 
his left leg was crushed in ; he was also otherwise injured. 

Hartford, Conn., November 29.—M. J. Lewis, an engineer 
on the New York & New England Railroad, was killed in a 
collision cosy Be eye his engine and a passenger train of the 
Consolidated Railroad at a crossing of the two roads. 

St. Paul, Minn., November 30.—A head-end} collision; oc- 








curred on the Northern Pacific Railroad between a light engine 
and a stock train. Engineer Anderson had his left foot caught 
and badly “— 

Palestine, Tex., November 30.—In a freight wreck 40 miles 
west of here, on the International and Great Northern Railroad, 
Engineer Wardlow and Fireman Schubert were so dangerous- 
ly injured that they are not expected to live. 

Our report for November, it will be seen, includes 81 acci- 
dents, in which 15 engineers and 8 firemen were killed, and 11 
— and 13 firemen were injured. The causes of the ac- 
cidents may be classified as follows : 


PE MIG Us ss 0:03 F ocd sabeves so e¥es Abee 1 
Caught between trains. .......... ...cceceeeees 1 
CE WEEE ao ys ba kisgritecncoqan caress te’ 1 
Collisions..... ... hee eR dL Ad eA Sale wReS Com ewe 13 
Cylinder-head blowing out...........-.ssseeeees 1 
SPs 5 C10 vind aie kbs SNe eAMeD oe dnbndwae ge 3 
EE IT UI sn. na.5 5 in ncccccsenesieveness 1 
PD IOs 0 voc sa ccccsceseansceee ee 1 
MUL WINTON. os 5's 60.5 os 0 0cdin ones seeee cease 2 
ER cies stinks a5 40004 e Se dNs Ke bEsne xe 1 
I ES 586 6.50 56 0Gls 0.65 0 bs cle 0 bed Soke. ose 1 
eee ns aie vc oc wescacvecetocsc ec e8eeeoes 8 
MN SV ea bie ddeuesn Kids dead: suas acewer 2 

MOUGLS Sdiac's 00s sas cncetek Bava eeeeveecs 31 





q 


PROCEEDINGS OF SOCIETIES. 





Association of Engineers of Virginia.—At the November 
meeting Mr. H. A. Gillis read a paper giving the different 
processes of manufacturing steel both now and in earlier days, 
and showing the different qualities due to the presence of dif- 
ferent quantities of carbon, manganese, silicon, sulphur, phos- 
phorus, etc., in its composition. 





Engineers’ Club of St. Louis.—The Secretary reports that 
a serious typographical error crept into his last report regard- 
ing the price paid by the city of St. Louis to the St. Louis 
Sanitary Company for the reduction of garbage ; it is 9 cents 
per 100 Ibs. instead of per pound, and no payment is made 
for quantities above 100 tons instead of 200 tons, as stated. 





The American Society of Mechanical Engineers.—The 
annual meeting was held at the house of the society in New 
York from the 3d to the 7th of December. The following is 
the list of papers that were presented : Relative Tests of Cast 
Iron, by W. J. ms Notes on Steel Forgings, by George M. 
Sinclair. Trials of a Vertical Triple-Expansion Condensing 
Pumping Engine at the Trenton Water Works, by Samuel and 
S.S. Webber. Tests on the Triple-Expansion Engine at the 
Massachusetts Institute of Technology (second paper), 4 Pea- 
body-Miller. Trial of a Leavitt Pumping Engine ; Trials of 
a Recent Compound Engine with a Cylinder Ratio of 7:1; 
Changing the Suction System of a Pumping Engine, by F. W. 
Dean. Tests of the Strength of Spruce Columns, by Gaetano 


‘Lanza. On the Theory of the Moment of Inertia, by C. V. 


Kerr. Comparison of the Action of a Fixed Cut-off and Throt- 
tling Regulation, with that of the Automatic Variable Cut-off 
on Compound and Triple-Expansion Engines ; Description of 
a Cam for Actuating the Valves of High-speed Steam Engines ; 
Description of an Improved Steam Separator and an Improved 
Steam Jacket ; Description of an Improved Centrifugal Gov- 
ernor and Valve, by Charles T. Porter. Stresses in the Rims 
and Rim Joints of Pulleys and Fly-wheels ; The Application 
of Brakes to the Truck-wheels of a Locomotive, by Gaetano 
Lanza. An Experimental Study of the Effect of the Counter- 
balance in Locomotive Drive-wheels upon the Pressure of Con- 
tact between Wheel and Rail,* by W. F. M. Goss. Present 
and Prospective Development of Electric Tramways, by 
C. J. Field. Relative and Special Tests of Cast Iron, by 
Thomas D. West. Rustless Coatings for Iron and Steel, b 

M. P. Wood. The Effect of Clearance on Economy of a Small 
Steam Engine, by George W. Bissell. Resultsof Experiments 
to Test the Accuracy of Small Throttling Calorimeters, by 
D. 8. Jacobus. Experiments on a System of Governing by 
Compression, by John H. Barr. Straightening a Leaning 
Chimney 100 ft. High, by Joseph C. Platt. Drawing Office 
Appliances, by ‘A. W. Robinson. Strength of Railway Car 
Axles, by L. 8. Randolph. A Graphical Method of Des gning 
Springs, by George R. Henderson. Rail Pressures, by D. L. 

arnes. 


* See"page’36. 
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AERONAUTICS. 


UNDER this heading we shall hereafter publish all matter 
relating to the interesting subject of Aerial Navigation, a 
branch of engineering which is rapidly increasing in general 
interest. Mr, O. Chanute, C.E., of Chicago, has consented to 
act as Associate Editor for this department, and will be a fre- 
quent contributor to it. 

Readers of this department are requested to send the names 


and addresses of persons interested in the subject of Aeronautics 
to the publisher of Tut AMERICAN ENGINEER. 














CAPTIVE BALLOONS. 





FRANCE is truly the home of the captive balloon, and the 
success attending their use is almost phenomenal. At the re- 
cent exposition in Lyons M. Lachambre’s balloon might be 
said to have been the attraction ; even before the end of the 
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Through the courtesy of L’Aerophile we are enabled to 
— an engraving ree the utilization of a captive bal- 
oon on board a warship. The vessel is the Formidable, of the 
French Navy, which is at present stationed at Toulon, where 
ascensions are made under the direction of a young officer, 
M. de Saint-Seine, and the results that he has obtained are 
said to have warranted the continuance of the experiments. 

It is merely another attempt to extend the visible horizon for 
strategic purposes, and there is no good reason why it should 
not succeed. 
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ON THE PROBLEM OF AERIAL NAVIGATION. 





By WILHELM Bosse. 





A sHoRT time ago the celebrated zodlogist, Professor C. 
Claus, honored the Aeronautical Society of Vienna with a 
lecture on “‘ The Forms and Origin of the Organs of Flight 
in the Animal Kingdom,” wherein he proved, substantially, 
that the respective species of animals were not primarily en- 
dowed with the power of flight, but that this power is the 
final result of adaptation continuing through thousands of 
years ; that its primal origin is doubtless to be traced back to 





CAPTIVE LOOKOUT BALLOON ON BOARD THE FRENCH BATTLESHIP “ FORMIDABLE.” 


season it had made nearly 2,000 ascensions, which is without 
precedent, both from an aeronautical as well as a financial 
standpoint, and is due probably to the reputation of the aero- 
naut, which has fully justified the confidence that the public 
has placed in him. In our issue for October we illustrated 
the captive balloon of the Antwerp Exposition, which may 
almost be considered as of French origin. 








the leaping of climbing animals from great heights, an as- 
sumption verified by the remains and petrified casts of certain 
prehistoric animals, ; 

The successful personal attempts at flight in a similar man- 
ner, by Herr Otto Lilienthal, of Berlin, are very modern and 
authentic proof in ot of the above theory. Now, when 
we consider that, so far, Mr. Lilienthal’s experiments have 
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merely shown the gliding of a species of parachute, at most 
prolonged by some shifting of the center of gravity, it will be 
readily understood that better results would be obtained if 
the rigid and fixed wing surfaces still employed by him were 
supplanted by others whose motion would promote and ex- 
tend the flight. 

This would, of course, make Lilienthal’s simple apparatus 
much heavier and more complicated. Owing to our lack of 
experience in constructing such machines, the personal strength 
of the “‘ flying man’’ might, for some time to come at least, 
hardly suffice to propel and guide the apparatus ; besides, ex- 
periments with such machines may endanger the life of the 
experimenter. 

t would be much simpler, and certainly much less danger- 
ous, if such attempts were made on an inclined plane, down 
which a species of tricycle were made to roll, with whose 
treadle the mechanism for the actuation of the wings would be 
connected. is 

The advantages of this proposition are very evident. Above 
all, it removes the necessity of a costly and heavy motor ; 
the work of starting would be rendered almost nd by the 
gravitation of the apparatus, and the treadle work of the rider 
would be’ almost wholly available for operating the wing 
mechanism. In this wise a speed of from 15 to 20 meters 
per second could be reached, which would enable us to de- 
termine accurately in what prop rtion the lift increases, when 
the machine moves in a straight path and with increasing 
speed—this fact having been established, but without the de- 
sirable mathematical exactitude. Finally, the rider would, 
through his senses and instinctively, gather such valuable 
information as to his apparatus and as to the air resistance to 
be overcome, as would show where and how the mechanism 
employed could be improved and perfected ; in short, one 
could then see, feel and measure whatever happens when one 
— through the air in what would at least resemble active 

ight. 

he plane to be traveled over should be about 300 meters 
long, inclined at an angle of from 5° to 10°, and as smooth as 
possible, and the treadle power may be transmitted to the 
wing mechanism by toothed wheel and chain. These two 
factors offer ample opportunity to satisfactorily demonstrate, 
with the greatest accuracy, the advantages and shortcomings 
of any flying device. 

From the foregoing it will be seen that an experimental 
station on the lines above indicated would promote the study 
of flight in general. I shall now endeavor to show how such 
an attempt at flight, based on my own experiences in this field, 
is to be conducted to promise some measure of success. 

Let us suppose that we have such an inclined plane ; also a 
light wagon, whose treadle mechanism controls not only the 
rolling motion of the wheels, but which, at the same time, 
also puts the wings in motion in the desired manner. The 
wing motion is produced as follows: On each side of the 
wagon two equal cranks are coupled by a rod, just as the 
driving-wheels of a locomotive are connected, the rod being 
parallel to the inclined plane. These rods project forward, and 
to the projections, at right angles to them and also parallel to 
the plane, is attached the main wing-arm, tapering toward the 
ends ; from this main arm several elastic ribs, also tapering 
toward the ends, extend backward, parallel with and about in 
a = with the coupling-rods. 

his constitutes the wing-frame, which is now covered with 
some light stuff, which latter must project somewhat over 
the rear end of the ribs ; such wing surface being intended to 
yield to the air pressure more and more toward its rear edge. 
Of course the coupling-rods are not covered, as that would in- 
terfere with the free display of the elasticity of the wing sur- 
face. If now this pair of wings—one on each side of the 
vehicle—is so connected with the treadle that with the down- 
ward movement of the treadle the wings are also moved down- 
ward, the main requirements of the system are given. 

The accompanying drawings illustrate the intended wing 
motion as follows : 

Fig. 1, a isa rigid portion of the wagon ; dd are two equal 
cranks, rotating as indicated, and raising and lowering the bar 
and ‘“‘ wing-carrier ;’”’ c, which, while in motion, remains par- 
allel to the ground plane. 

Fig. 2 shows the wings on both sides of the wagon, to wit : 
b b, the crank-pins (?) ; ¢ c, the “‘ wing-carriers ;’’ d, the cross- 
beam, or main wing-arm, to which the wing-surfaces are at- 
tached, and extended over the elastic ribs ¢ e. 

The surfaces are slightly curved upward, but, owing to 
their elasticity, are deflected upward during the down-stroke, 
so that a considerable component of the ‘‘ push’”’ causes the 
wings to rise again, under the influence of the forward motion, 
like a kite inclined at a very small angle ; this play continuing 
on and on. 





It is seen that by this arrangement the wing surfaces are, 
owing to the steady forward movement, continually in wave 
motion, the fall being steeper thun the rise ; the wings, which 
advance into the air with their sharp edge in front, receive, 
in almost any position, the greatest air pressure from below, 
so that any power expended in their operation is utilized with 
the least possible loss by slip. The operation of the mechan- 
ism is maintained by continual rotary motion, which easily 
enables its connection with the rolling motion of the tricycle, 
and in any case is the simplest and most advantageous for the 
employment of motory force. 

When we consider the extraordinary sacrifices in time and 
money with which your celebrated Professor Langley, and 
also, in Vienna, our excellent engineer, F. v. Loessl, suc- 
ceeded, by systematic experiment, in giving us trustworthy 
and useful tables on the resistance of the air, and thereby in- 
ducing a more intelligent and more unprejudiced estimation 
of the problem of mechanical flight, we may now, in view of 
the lively interest in the subject, which is so generally evinced, 
hope that those difficulties will also be overcome which still 
separate us from the solution of this great commercial and 
economic question. Let us endeavor, by a lively interchange 
and extensive publication of suggestions and successful ex- 
periments, to induce the public at large to assist us in our 
efforts ; then we shall not lack the means with which the 
great work may be brought to a happy issue—perhaps before 
the end of this century. 
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HYDROGEN GAS APPARATUS FOR THE UNITED 
STATES SIGNAL SERVICE. 





As theSuccess of the flying machine depends upon its motor, 
so the achievements of the aeronaut are dependent upon the 
quality and kind of gas used in his balloon in order to secure 
the proper lift. Given a tight balloon, and hydrogen is 
probably the best as well as the lightest that can be used. 
A hydrogen-gas generating and compressing plant has recent- 
ly been designed and built for the United States Signal Ser- 
vice. Its arrangement and design is clearly shown by the ac- 
companying engraving. 

A is an acid-filling vessel of No. 14 B. W. G. sheet iron, 
lined with lead of standard weight, 6 lbs. to the square foot, 
without the top, and holding 12 galls., with a 4-in. lead outlet 
pipe from the bottom, with a lead faucet. 

B is a rectangular galvanized-iron water vessel with a capac- 
ity of 60 galls., with a 1-in. iron outlet pipe from the bottom, 
having a faucet at the end ; this pipe is made so as to admit un- 
screwing it from the water vessel without leaving any outside 
projection. 

C is a rectangular mixing vessel of No. 16 B. W. G. sheet 
iron, lined. with lead of standard weight, 6 lbs. to the square 
foot, containing 72 galls., and it is into this that both A and B 
empty when the apparatus is in use. This vessel is made so 
as to admit the water vessel B to be placed within it for con- 
venience of transport. It has a 1}-in. lead pipe from the bottom 
connecting with the generator D, and a lead stop-cock near 
the entrance to the generator. 

D is the generating vessel of No. 14 B. W. G. sheet iron, 
with riveted and calked joints, and is lined inside throughout, 
except at the top, with sheet lead of standard weight, 6 Ibs. to the 
square foot ; it is a cylinder 4 ft. in height by 2 ft. in diameter, 
with a conical bottom forming a reversed cone 1 ft. in depth, 
having at the apex a 2-in. orifice with pipe, a joint or union, 
and having inside, immediately above this orifice, a movable 
perforated lead disk to uphold the filings of iron or zinc and 
to permit of free ge of the water that has been acidulated 
with sulphuric acid ; a 2-in. lead pipe connection is furnished 
for the orifice with two lead stop-cocks, one for the inlet from 
the mixing vessel and the other to carry off the flushings or 
waste when washing out the tank ; the top of the generator is 
fitted with a round movable cover, is 22 in. in diameter, of 
sheet iron, the rim or sides of which is 12 in. wide, so as to 
drop into an annular space 12 in. deep and 2 in. wide. This 
annular space, when in use, contains water to make a water 
joint for the cover, and is formed on the inside of the upper 
edge of the cylinder by riveting a band of sheet iron around 
the top so as to provide between the band of iron and the side 
of the cylinder for a space of 12 in. deep and 2 in. wide ; this 
sheet iron band is lead-lined on its side facing the interior of 
the cylinder. : 

The generator is also fitted on the inside with a water-tight 
lead-lined bowl, being 14 in. deep and 6 in. wide at its top, for 
the purpose of carrying off the overflow—the top being level 
and 24 in. above the base of the ad ag agp side of the cyl- 
inder, Qn the outside of the cylinder, 1 in. above the height 
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of the bottom of the bowl, a 1-in. syphon pipe of lead is con- 
nected with its upper curve on a level with the top of the in- 
side bowl, and having a faucet at its end to off the over- 
flow. A 2-in. lead-lined outlet pipe (for hydrogen gas) leaves 
the generator just below the annular space—that is, about 13 
in. below the top of the cylinder. It has a stop-cock and a 
coupling for the pipe leading to the washer Z. 

ie is a gas-tight vessel (used for circulating water through 
the hydrogen to free it from impurities) of No. 16 B. W. G. 

alvanized iron, with riveted and calked joints ; it is 24 in. in 
Fameter by 15 in. in height. Inside this there is placed, and 
tightly jointed to the top and bottom, a concentric partition of 
the same material 4 in. from the side. This partition has a 
row of +-in. perforations 2 in. apart and } in. from the bottom. 
Over the annular space thus formed and in the top of the ves- 
sel there is placed a union for the pipe connection with the 
generator D, and in the opposite side of the top, over the an- 
nular space, there is placed a connection for 1-in. pipe to admit 
water. Also in the top and over the énner or circular parti- 
tion space there is fixed a connection for a 2-in. pipe for the 
gas outlet. Within the inner (circular) compartment and at 
the center of the bottom a lead pipe bent at the upper end for 
a water overflow is inserted, the lower part of the bend being 
74 in. above the bottom of the vessel, and the orifice on the 
outside of the bottom is provided with a coupling for pipe or 
hose. In the center of the top of the vessel a man-head 8 in. 
in diameter is placed ; this is made fast and gas-tight with 
agasket. A drain-cock is also provided at the outer lowe: edge 
of the vessel. 








The pump is driven by belt power, and is therefore provided 
with band fly-wheel for such an application of power. 
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LILIENTHAL’S IMITATORS. 





It will be recollected that in giving an account of his ex- 
periments in 1893, Herr Lilienthal frankly invited aviators to 
repeat his glidings and to endeavor to improve upon them. 

Mr. A. M. Herring, of this State, has been experimenting 
with wing surfaces large enough to carry his own weight for 
over a year, and has succeeded in sailing a distance of several 
hundred feet. He is continuing his experiments, and we give 
fuller information about them in another column. 

In England, Mr. A. Liwentaal, of Dartmouth, has built an 
apparatus 43 ft. across, with 500 sq. ft. bearing surface, and 
weighing 120 Ibs., with which he proposed to repeat Lilien- 
thal’s experiments. The results have not been made public, 
but it may be predicated that this large relative surface will 
expose this apparatus to many contingencies arising from even 
light gusts of wind. 

In Australia, Mr. Hargrave has tried jumping into the wind 
with a surface of 150 sq. ft., disposed in four wings set at a 
diedral angle, but found it a flabby, unhandy thing, which 
turned over with him. 

In France, something like a flutter of excitement was pro- 
duced by the publication of the results accomplished:by Lilien- 
thal, and the French_Society for Aerial?Navigation voted an 
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HYDROGEN GAS APPARATUS FOR THE, UNITED, STATES SIGNAL SERVICE. 


F is a dryer of No. 16 B. W. G. sheet iron, with joints rivet 
ed and calked, and is such a size as to fit into the water vessel 
B for convenience of transportation. This dryer has a gas- 
tight, movable man-head 12 in. in diameter at the top, and has 
a connection for a 2-in. pipe, through which the gas enters, 
traverses the quicklime within the dryer, and passes out 
through a 2-in. exit pipe, the connection for which is also 
provided in the end of the dryer and on the opposite side from 
the entering pipe. Sheet-iron perforated partitions are placed 
inside and over the inlet and outlet orifices to prevent the lime 
entering the pipes. 

Gis a cylindrical gasometer of No. 16 B. W. G. sheet iron, 
12 ft. in diameter, of a capacity of at least 1,000 cub. ft. of 
hydrogen at a pressure of } Ib. to the square inch ; it is made 
the same as for illuminating gas, and is provided with col- 
umns, weights, and all iron work complete. 

In addition to those parts shown on the engraving there is a 
hydrogen-gas compressing pump with a capacity of 10 cub. 
ft. of free gas per minute, and is capable of compressing 1,000 
cub. ft. of hydrogen gas to 101 atmospheres in 100 minutes, as 
well as compressing it to 121 atmospheres in 2 hours, and forc- 
ing it into steel storage cylinders. The compressor is capable 
of working under a continuous working pressure of 2,000 lbs. 
to the square inch ; the parts of the pump and connections 
subject to great pressure are made of metal of such density as 
to prevent escape of hydrogen gas pe its pores ; great 
care was taken to have the machine tight in all its joints, and 
show no distress of working under test of 2,500 lbs. per square 
inch ; the compressing cylinders are surrounded by water 
jackets ; the valve mechanism is of improved construction and 
particularly accessible for convenient examination and repair ; 
it is supplied with a pressure indicator ; an automatic (positive) 
regulator, with piping, making connection between the regu- 
lator and indicator. 

The gas is compressed dry—that is, no water is allowed in 
the compressing cylinders. 








appropriation to repeat them. Several constructors were 
asked to build an apparatus exactly like Lilienthal’s. The 
invariable response was that they would build a greatly supe- 
rior apparatus. The promoters were unable to get the construc- 
tors to understand that it was not a ‘‘ greatly superior appar- 
atus’’ that was wanted, but one identically the same. At the 
last published accounts the promoters were still patiently ex- 
plaining their wishes, and the members of the society were 
scouring the country around Paris to find a favorable location 
for such experiments. It is probable that they will follow 
Lilienthal’s later example in gn | an artificial hill. 

In Vienna, the managers of the Kalenberg Rack Railway, 
a place of popular resort, have purchased one of Lilienthal’s 
soaring machines, and sent an acrobat to him at Berlin to learn 
the proper use of the apparatus. Upon his return to Vienna 
the acrobat began ane on the Kalenberg, but this not 
being an isolated, conical hill, such as Lilienthal has generally 
selected, and finally built for himself, the wind has seldom 
been from the right direction, or with the proper velocity to 
conduct such experiments. The acrobat, although an expert 
tight-rope dancer, has been having a hard time of it, and ac- 
cording to the account of bystanders has developed a dread- 
ful propensity ‘‘ to alight on his nose.’’ 
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VOYAGE OF THE BALLOON “SVEA,” AT STOCK- 
HOLM, SWEDEN, OCTOBER 19, 1893. 





THERE has just come to hand an account of a very interest- 
ing balloon voyage at Stockholm and for 136 miles east over 
the Baltic Sea, made by 8S. A. Andrée.* The ascension wasa 
very slow one, occupying nearly 3 hours in rising from the 


" * Bihang till K. Svenska Vet-Akad, Handlingar, Band,20, Afd. II., No. 3. 
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earth at 8 a.m. to the highest point reached, 9,900 ft. ; for this 
reason it is impossible to make any deductions as to the diminu- 
tion of temperature with height except by allowing for change 
in temperature as the day woreon. It so happened that Stock- 
holm was almost exactly in the center of a high area at this 
time, and for this reason we ought to expect most valuable 
data both as to temperature and moisture. During most of 
the time the balloon was over a wide expanse of water—in 
fact, over an ocean—and this adds great interest to the ob- 
servations. 

The accompanying table gives the data as observed on the 
voyage. Fortunately an aspiration psychrometer was used, 


VOYAGE OF THE BALLOON “SVEA” AT STOCKHOLM, SWEDEN, 
OCTOBER 19, 1893. 
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and while it is probable that the results were not quite as 
satisfactory as they would have been with a sling psychrome- 
ter, yet they are almost perfect, and far superior to data usu- 
ally obtained with stationary instruments. The diminution of 
temperature with height, allowing for increasing heat, was 
about 1° in 250 ft. in the first 4,000 ft., which is quite remark- 
able considering that the sea surface ordinarily causes a much 
less diminution with height. This was to be expected at the 
center of the high area, as has been shown repeatedly in this 
country. Above 4,000 ft. clouds were encountered, and these 
changed the law of diminution. At the highest point the re- 
sult was 1° in 400 ft. 

In the saturated stratum at 6,160 ft. the wet bulb read 0.3° 
higher than the dry, owing to the contraction of the ice film, 
as has been pointed out in this country. The most interest- 
ing point, however, is the extraordinary dryness of the air 
above 7,500 ft. At 6,000 ft. the relative humidity was 100 per 
cent., and 1,800 ft. higher it was only 4 per cent! This is the 
most extraordinary fall in humidity ever observed, and shows 
how little we really know of atmospheric conditions even at 
very low heights, also how much we may hope to gain by a 
thorough search in the ocean of air above us. At Philadel- 
phia in 1887 the present writer observed a drep of 45 per cent. 
in 1,000 ft., and in 1891, in Washington, of 30 per cent. in 400 
ft. This dryness is all the more remarkable over the ocean, 
and shows that oftentimes the evaporation and diffusion of 
moisture from an enormous body of water extends to but a 
bee small height. 

he last three columns in the table are constructed as fol- 
lows : The vapor pressure at starting is called S, and the fig- 
ures at each height are obtained by dividing p, the vapor 
pressure at that height, by 8. In the last two columns I have 
iven the results in the balloon voyage in August, 1887, at 
hiladelphia ; and the last column gives the average law as 
determined by Dr. Hann from a great number of voyages. 
Here again we see the great interest attaching to the Svea’s 
voyage. 
uch desultory results as these obtained in single voyages 
serve to whet our appetites for more data of this kind. Here 
are conditions which no one could have dreamed of. How is 
it possible for such layers of extraordinary dryness to form 
within 1,000 ft. of perfect saturation ? How long do such 
conditions maintain themselves? What are the conditions at 
15,000, 20,000 and 25,000 ft.?—heights very easily attained 
and without discomfort. How are these conditions changed 
on the approach of a storm? The view that there are more 
or less homogeneous cylinders of air extending to great heights 
in the atmosphere is sadly broken up by all such records. We 
cannot hope to make a beginning even at a true science of our 
storms till we have obtained many such records. It is be- 
lieved that 200 and more voyages to 25,000 ft. may be made 
for $4,000. The value of the results to be thus obtained in 
determining the laws of storms and in aiding in forecasting 
them would be incalculable. I know of no way in which a 
man may make a name for himself more effectually than by 
furthering an exploration of this kind. Hundreds of thou- 
sands of dollars and scores of lives have been wasted in getting 





almost nothing from the icy North, while we are content to 
let this enchanting field just at our hands go unexplored and 
unknown. 

My experience in five balloon voyages—one of them to 16,000 
ft.—has shown the entire safety of such exploration. Ordi- 
nary ballooning as conducted at fairs and elsewhere has called 
for a balloon plump full of gas at starting and the whole of it 
emptied at anchoring. This is a needless waste. With a bal- 
loon one-third full just as high a point can be reached as with 
one full ; moreover, after landing, the same gas may be used 
over and over. The loss of gas with a gold-beater’s skin bal- 
loon—and none other should be used—need not be more than 
500 cub. ft. for each ascension, and this means an outlay of 
less than $3 per voyage. It is also probable that the unique 
manufacture of such a balloon could be paid for by exhibiting 
it during its construction. Where is the Queen Isabella who 
will help make this exploration of a new world ? 

October 13, 1894. H. G. Hazen. 


_ 
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VOYAGE OF THE er “CIRRUS,” JULY 7, 
1894. 








READERS of AERONAUTICS will remember a description of a 
balloon voyage to a height of 10 miles made by L’ Aerophile in 
Paris, published in March, 1894, and, in fact, first published in 
an earlier number. It is gratifying to note that the lowest 
temperature computed in the above article—104° F.—has been 
accepted by a large number of writers abroad instead of the 
256° proposed by the French savants. The balloon Cirrus has 
the distinction of having made 54,530 ft. instead of 52,280 ft. 
by L’ Aerophile, and the voyage deserves more than a passing 
notice. Cirrus has a capacity of 8,760 cub. ft. Its envelope, 
net, etc., weighed 93 lbs., and the apparatus for registering 
temperatures and pressure, 6 lbs. It was inflated at Char- 
lottenburg, near Berlin, with coal gas, which has a lifting 
power of about 40 lbs. to the 1,000 cub. ft. The buoyancy of 
the balloon was about 250 Ibs., and it is stated that when the 
tether was cut the balloon flew (popped) into the air like a 
champagne cork. In the first 5 minutes it rose a little over 
9,000 ft., or 30 ft. per second ; but this velocity was greatly 
diminished in the next 5 minutes. The balloon sailed ina 
south-southwest direction, and was found, about 11 hours 
after the start, near Zvornik, between Bosnia and Servia. The 
distance traveled in 10 hours was about 622 miles, which gives 
a velocity of 62 miles per hour. This velocity was the great- 
est ever recorded for so long a voyage, though the distance 
covered was not as great as in the voyage by Professor Wise 
from St. Louis to Henderson, N. Y., in which he traveled 46 
miles per hour for 19 hours. 

The following table gives the principal observations that 
have been published of this voyage. The balloon was so long 
in the air that there appears to have been no downward trace, 
which is to be regretted. It will be noted that the velocity of 





HIGH BALLOON VOYAGE OF “CIRRUS,” JULY 7, 1894. 








Time, | Pressure,| Height, | Velocity |Tempera-|\Dim. per| Probable 
A.M. in, ft. ft. persec.| ture. 1,000 ft. emp. 
3.40 30.08 130 63° S 63 
3.45 21.65 9,180 30 45° 2.0° 45 
3.50 17.82 15,030 20 28° 2.9° 28 
3.55 13.39 21,520 22 5° 3.5° 5 
4.00 9.84 29,280 16 — 13° 2.8° -—15 
4.5 7.87 34,460 17 —31° 8.4° —32 
4.10 6.30 89,230 16 —45° 2.9° —46 
4.15 4.92 45,420 19 —52° 1.1° —62 
4.20 4.33 48,200 10 —58° 2.0° -70 
4.25 3.74 51,680 12 —63° 1.4° —78 
4.30 3.25 54,530 10 —62°° —0.3° —86 























the balloon diminished very greatly as it rose higher and high- 
er, and it is probable that on this account the apparatus was 
heated by the sun, and failed to record the temperature as low 
as it should have done. I have given the probable tempera- 
ture in the last column as determined from the law at the 
lower levels. While such balloon ascensions must add to our 
knowledge of the conditions in the upper air, at the same time 
it cannot be said that they are very satisfactory ; there is alto- 
gether too great an uncertainty in the results, and the very 
important conditions of electricity and moisture are not given 
at all. What we need most of all now are ascensions up to 
80,000 ft. with perfect apparatus and observers in the balloon. 
Such ascensions can be made at much less expense than is 


| usually considered possible, and it is to be hoped that they 


~ be started ere long. H. G. Hazen. 
Cc 


tober 8, 1894. 
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BALLOONS IN THE BRITISH ARMY. 





A CORRESPONDENT of the London Times, in writing about 
the training of the army at Aldershot, says : 

‘‘The other form of reconnoissance—aerial, that from bal- 
loons—has, whenever it has been found practicable, proved to 
be of the greatest value ; but the tempestuous weather has pre- 
vented its frequent employment. On this account there is a 
dead set against balloons, and there are heard many growls 
against allotting any portion of our scanty transport for the car- 
riage of that which can be so seldom used. If any one wishes 
to be convinced how penny wise and pound foolish we should 
be to abandon this but lately started form of reconnoissance, 
let him take the whole of the battles of 1870-71 and sit down 
and calculate not only what would have been the saving in 
blood, but in hard money, if, on any one of these days, either 
side had been able to send up a balloon with practiced ob- 
servers in the car. It is because in peace time the inestimable 
value of information regarding the enemy’s dispositions is not 
realized ; it is because dispositions based on defective or in- 
complete information are not paid for, as they are in war, with 
defeat and loss of lives, that soldiers fail to understand the full 
value of accurate information. Moreover, at Aldershot the 
balloon has never had a fair trial ; it has been employed for 
more tactical work and not for the manceuvring work, and this 
because the latter has not existed. It is sent up simultaneous- 
ly with the advance of the troops to the battle-field instead of 
being sent up at daybreak to obtain information as to whither 
that advance should be. When our training resembles the 
work of modern war, and when manceuvring occupies the 
foreground, loud will be the demands for a balloon ; but even 
when used tactically it has been a success. At the operation 
near Cobham Ridges on July 25 the balloon observers reported 
to the attacking force an approaching strong counter attack. 
So little did the general know of his enemy’s dispositions that 
he would not believe the report. Shortly afterward, however, 
the counter attack took place. On two other occasions the bal- 
loon observers kept their side constantly informed of the dis- 
positions of the hostile forces in the battle. The balloon now 
works in conjunction with the field telegraph ; written reports 
are passed down by ‘ messengers’ along the cable of the cap- 
tive balloon to mother earth, where a telegraph station is ready 
for their reception. The other end of the telegraph wire has 
been carried to the point in the battle-field where the general 
has taken up his stand ; if he shifts, the wire is laid on to his 
next position, so that the balloon itself can remain well in the 
rear of the fight and yet communicate rapidly with the com- 
mander. It may be here mentioned that another form of 
aerial reconnoissance is in the experimental stage ; it consists 
in raising the observer by means of a kite, the contention being 
that the worse the weather for a balloon the more suitable it is 
for the kite. Both Lieutenant Baden-Powell, of the Scots 
Guards, and Captain Pilcher, of the Northumberland Fusiliers, 
are engaged in working out this problem, each in his own 
way ; but at present neither solution has reached the practical 
stage. 


» 
— 





WELLNER’S FLYING MACHINE. 





WE illustrated and described in Azronavutics for June, 
1894, Professor Wellner’s flying machine, which, when first 
proposed before the Vienna Association of Engineers and 
Architects in the preceding November, excited such confi- 
dence and enthusiasm that a sum of 5,000 florins was imme- 
diately raised to build an experimental machine or sail-wheel. 

This sail-wheel, it will be remembered, presents in side view 
the appearance of a large reel, such as fish nets are wound 
upon, and consists of a series of feathering air paddles, each 
connected by two radial rods to a central eccentric, so as to 
alter their angle of incidence while rotating, the maximum 
lifting effect being produced when the paddles are at the top 
and bottom of their course and they presenting only their 
sharp — to the air on the quarters. The wheel was to be 
incased in thin canvas to confine the resulting air currents, 
and thus resemble a drum open at the ends, beneath which 
was to be hung a car containing the machinery. 

We understand that an experimental sail-wheel has been 
built in Vienna and is now be ng experimented with. It was 
planned to be 5 meters (16.42 ft.) in diameter and 2 meters 
(6.56 ft.) long, and to have a circumferential speed of 45 
meters (147.6 ft.) per second. The testing power was to be 
furnished by electricity. 

It is said that in the first trial the sail-wheel became distorted 
before it reached a peripheral velocity of 82 ft. per second. 





It was then improved and stiffened at the expense of weight. 
In the second trial it reached a velocity of about 50 ft. pez 
second and remained uninjured, but a greater velocity could 
not be attained ; and this was attributed to defects in the dy- 
namo and gearing. Alterations are being made, and the trials 
are to be resumed. 

The sail-wheel as reconstructed weighs 396 lbs., and must at- 
tain a velocity of nearly 150 ft. per second in order to lift it- 
self up. At 50 ft. per second the lift was only 88 lbs., so that 
it seems very doubtful whether the wheel can ever attain suf- 
ficient velocity to lift itself up before breaking, or else it will 
have to be reconstructed and strengthened so that the weight 
will become greater than the lift. 

Herr Wellner is Professor of Engineering and Machinery 
Construction at the Technical School at Briiun, and is deemed 
a very able man, with great originality and magnetism. He 
has given much attention to aerial navigation, having made 
numerous experiments on air resistances, both in the wind and 
on moving railway trains, and published quite a number of 
papers. At first he promoted balloons, having constructed in 
1883 a very novel form of wedge-shaped balloon, which the 
L' Aéronaute compares to an ill-shaped sausage (wn saucisson 
mal fait), and which proved a dead failure ; but it is to be 
hoped—although it does not seem likely—that his sail-wheel, 
which is equally novel and original, will have a better fate. 


Since the above was written we have received the following 
information: After considerable interruption, and after im- 
proving the wheel, Wellner’s experiments have been resumed. 
The best result obtained was 80 revolutions per minute, or 
65 ft. circumferential velocity per second. At this speed the 
wheel became dangerous. On one occasion one of the sail- 
surfaces was split, then the wheel became distorted—in short, 
the experiment had to stop. The uplift actually obtained 
reached 132 lbs. The experiments huve now been discon- 
tinued, probably for good, as there seems to be no prospect of 
reaching the required speed of 150 ft. per second. 





ait 
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PROFESSOR WELLNER ON THE SAIL-WHEEL 
EXPERIMENTS.* 





“‘T am firmly convinced that the realization of a dynamic 
flying machine lies within the limits of technical possibilities, 
and | cling to the hope and expectation that a practical solu- 
tion will soon overcome the surrounding difficulties that beset 
the problem and shed new honor on our Fatherland.” It 
was with these words that Professor Wellner concluded his 
report to the Oesterreichichen Ingenieur und Architektenverein 
at a recent session regarding the experiments that have been 
made with a sail flying machine,+ built under the patronage 
of the society. Although these experiments have not yet 
been concluded, the results that have thus far been obtained 
go to show very conclusively what the efficiency of the sail- 
wheel may be. Professor Wellner began his explanations 
amid great applause and by rendering hearty thanks to Pro- 
fessor Radinger, through whose assistance the experiments 
have been rendered possible. A committee of 12 members, 
with Professor Erner as chairman and Professor von Hausse 
as vice-chairman, had taken hold of the problem and designed 
an experimental wheel of large dimensions with stationary 
bearings. The General Electric Company of Austria, Sie- 
mans & Halske, Brand & Lhullier, of Briinn, and Schimeczek 
& Anderle, of Vienna, took part in the construction of this 
sail-wheel ; and by the end of last June it was completed and 
set up. During July, August and September careful experi- 
ments were made, which were soon brought to an end on 
account of the inclemency of the weather. 

Professor Wellner then unfolded to the numerous and in- 
terested audience, that was closely following his report, the 
conception and original scheme of construction of the sail- 
wheel that had been built, and introduced a small two-sail 
model of the wheel with screwed ribs, by the rotation of 
which at the end of a long arm the rising and forward motion 
was demonstrated ; from which the following conclusions were 
evolved : ‘‘ From all the experience that has thus far been 
obtained, I have deduced a confirmation of my firm convic- 
tions, that the solution of the problem of dynamic flight is a 
possibility. This is also demonstrated by the physical inves- 
tigations made in Vienna by Professor Boltzmann. He 
prophesied the possibility of flight by aeroplanes while I 
pinned my faith to the screw and sail-wheels, as giving the 
greater stability in a forward motion. The results obtained 


* Abstract of report to the Ingenieur und Architekten Verein. , 
+ See Azronavutics for June, 1894. | 
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with the large, light, and skilfully built aeroplane machine of 


Mr. Hiram 8, Maxim,. the inventor of the rapid-fire gun, 
which was tested during the past summer on a specially con- 
structed track in England, were practically the same as those 
which I had obtained with oblique planes on railroads, but 
the Maxim investigations came to grief on account of the lack 
of a proper steering apparatus, which resulted in the break- 
ing of one of the holding-down rails and tipping the machine 
over on one side. This disastrous action of the Maxim flying 
machine considerably surpassed that of the sail-wheel. The 
problem which must be solved in the building of a serviceable 
»sail-wheel flying machine consists, in the first place, in the 
overcoming of constructive difficulties, which can readily be 
done by the choice of the best materials, as well as by the 
employment of the most skilled labor; and, in the second 
place, by a research for the most efficient motors. The cir- 
cuit of practical observations regarding aeroplanes, air screws, 
and sail-wheels is about closed, and the solution lies before 
the eye.”’ 

Great interest also centres about the efficiency developed by 
special types of construction, such as steam-engines, steam 
turbines and other motors, which may contribute to the per- 
fect feasibility of the flying machine. In like manner the 
use of ammonia, carbonie acid gas, illuminating gas, benzine 
and other materials that require another type of construction 
in the motors may have its influence on the final solution. 
Professor Wellner places the benzine motor in the front rank, 
at present especially for small flying machines, because with it 
the steam boiler can be discarded, and the fuel that is used and 
which the engine requires has no very great weight. 


>. 
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“ SOARING” EXPERIMENTS. 








WE are gratified to be able to give herewith engravings of 
another soaring machine which has been constructed and suc- 
cessfully experimented with by Mr. A. M. Herring, of this 
city. Of this machine and his experiments Mr. Herring says : 

‘“‘T have in a measure repeated the ‘ soaring ’ experiments 
of Mr--bilienthak-and have in some respects met with success. 
During the summer | constructed two machines, the frst being 
about 20 ft. x 7 ft. 6 in., and subtending about 130 sq. ft. of 
surface, curved in such a manner as to form approximately 
two shallow portions of a sphere set at a slight diedral angle 
with each other. It had no sails, but the equivalent of a hori- 
zontal one was furnished by a slight reversal of the curvature 
of the centre radials. This machine, all told, weighed less 
than 15 lbs. ; all the wood-work was carefully made from 
well-seasoned, perfectly clear, straight-grained spruce, all un- 
necessary material being cut away in every place except where 
the maximum strains came. Metal-work was avoided wher- 
ever possible, but when used it was thin sheet steel carefully 
hardened and then tempered to a blue color ; what few bolts 
there were were made of French steel tubing, with portions 
brazed on which carried the head and the treads. The balance 
of the metal work consisted mainly of fine piano steel wire, 
about 600 ft. for guys, stretchers, etc., and hollow steel rivets 
made of seamless steel tubing, which had been made very thin 
by reaming out the inside. The fabric was thin Nainsook 
muslin soaked in a diluted solution of shellac varnish, which 
was mostly squeezed out by wringing before the cloth was 
stretched in place, the stretching being done while the cloth 
was stilldamp. This gave considerable firmness and tension 
to the surface by reason of the Nainsook shrinking as it dried. 
With this machine I made a few short flights, most of them 
under 50 ft. in length. It was much too delicate a machine to 
begin to learn with, and consequently was soon broken through 
lack of skill in handling. 1t distorted but very slightly under 
my weight (abcut 155 lbs.). However, under very skilful 
handling in mild weather, I think it would have been quite 
strong enough. The next machine, which was of very nearly 
the same shape and dimensions, was made in parts of the re- 
mains of the first. It was furnished with a horizontal lifting 
rail. Most of the beams were new and much heavier. It was 
built for rougher usage, which it has stood very well indeed. 
It weighs 263 lbs. Unlike Mr. Lilienthal’s machine, I did not 
adopt a vertical rudder or rail. With the second machine 
I have made a number of short runs. Observing the wind 
Velocities between many of the trials with feathers and 
thistledown, I found by timing that my own velocity varied 
from 9 to about 15 miles per hour, and that of the wind from 

‘ to 12 miles. The speed of the machine appeared to be under 
*) and over 21 miles an hour in reference to the air, Although 
I feel safe on the machine, I am hardly more than the merest 
beginner so far as skilful handling is concerned. Consequent- 
ly a compilation of the results obtained would be of very little 








value, as they differ very widely. The distance travelled com- 
pared to that of the fall (both carefully measured) give flights 
all the way from 34 to 16 times the fall—that is, at the rate of 
40 to 210 lbs. carried per H.P. Of course I have no motor on 
my apparatus, and, as a consequence, all the trials were made 
down hill. As there was much likelihood of any results nang 
greatly vitiated by the unknown factor of the vertical tren 
of the wind, I have made some experiments to determine how 
great this error could be. Ona hill whose side sloped at the 
rate of 1 to 4, I found that the trend varied from a descending 
one of 4 per cent. to an ascending one of 18 per cent. when 
measured about 4 to 5 ft. above the ground ; but the results 
in no place were constant, nor were the results alike or similar 
for the top and bottom of the hill. Roughly speaking, how- 
ever, there was a greater ascending trend near the top than at 
the bottom. I found it to average about 6 per cent. near the 
top, and to average less than 1 per cent. at the bottom. 

**The first of these machines carried a projected surface of 
129 sq. ft. and weighed about 15 lbs. ; the second spread 132 
sq. ft. and weighed 263 lbs. Since then still another apparatus 
has been built and tried. _ It is shown in the engravings here- 
with. It spreads 158 sq. ft. and measures 21 ft. 8 in. from tip 
to tip. its weight is a slight fraction over 19 lbs. This ma- 
chine is provided with a,small vertical and also a horizontal 
rudder. Its general construction is on the same general prin- 
ciple as a cantilever-bridge. In this last machine I have been 
able to overcome entirely the fluttering of the fabric, and by 
means of the movable auxiliary ‘surfaces have been able to 
maintain an approximately constant angle of advance. I have 
been able to preserve my balance without the extreme muscu- 
lar efforts which were necessary with the two first machines. 
Such a machine flies at less than 20 miles an hour, and would 
require from 4.H.P. to 3 H.P. to maintain it with one person 
in the air. I have desighed an oil motor of 6 H.P., which will 
weigh less than 36 lbs. complete. The cost of constructing a 
simple soaring machine, such as the photographs show, is, in- 
cluding labor, between $150 and $175. The cost of building 
the oil motors would be from $450 to $700.”’ 

The people who are interested in this subject will await with 
a great deal of interest the further experiments of Mr. Herring, 
and also of others who are working in this direction. There 
is now good reason to believe that soaring for considerable dis- 
tances and heights with proper machines is no more difficult 
to achieve than riding on a bicycle is; the great obstacle in 
the way of success in this direction is the cost of such appa- 
ratus and its extreme fragility. 





<> 
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THE FLIGHT OF BUZZARDS. 





A NUMBER of communications were received on this subject 
which were intended for publication in AERONAUTICS, but 
owing to the great bulk of the Proceedings of the Aeronauti- 
cal Conference, which occupied all the available space in that . 
paper, room could not be found for them. The following 
communications, although somewhat delayed, seem to be of 
sufficient interest to justify their publication in our new aero- 
nautical department : 


To the Editor of AERONAUTICS : 

Two coincident communications appear in the third number 
of your journal on the Flight of Buzzards. As I have had 
those interesting flyers in view, with the purpose of studying 
their soaring powers in connection with the subject of aero- 
nautics, I venture to dissent from the views of both your cor- 
respondents in relation to the rapid muscular vibration of their 
wing feathers. There is absolutely no mechanism in a buz- 
zard’s wing, or in that of any other soaring bird, by which the 
wing feathers are rapidly vibrated. Your correspondent may 
have been misled by a tremulous movement of the tips of the 
wing feathers, caused by the action of the air upon them 
when distended. 

The wonders of flight are so great as to often mislead very 
careful and elaborate investigators, and to give rise to theories 
of complex and elaburate movement growing out of a misin- 
terpretation of the observed phenomena. Pettigrew, a most 
careful observer and student of animal mechanism, attacks 
Borelli’s theory, and also ignores aeroplanes, setting up in 
their place a compound action of the wings wholly irreconcila- 
ble with the obvious movements of soaring birds or butter- 
flies. The fanciful theories of Pettigrew will hardly be sus- 
tained in their elaborate and complex movements in nature ; 
and the compound action described by him is not warranted 
by the bird’s anatomy. Neither Borelli nor Pettigrew nor 
> thee take into account the soaring on the aeroplanes of 
quiescent wings that are now attracting the notice of investi- 
gators. 
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I do not intend in this note to engage in an elaborate discus- 
sion of the mechanism of a bird’s flight, for I believe that it 
will not materially aid the mechanician in navigating the air 
automatically. I only desire to direct attention to the great 
liability of the most careful students of aeronautics to run into 
error in discussing unsolved problems in this marvel of loco- 
motion. 

While I feel a very great interest in the elaborate mathemati- 
cal dissertations with which your pages are filled, I believe no 
practical advance can be made until experiments are systemati- 
cally inaugurated with actual mechanical volants, which 
should precede rather than follow mathematical deductions. 

FortTREss MONROE, VA. J. J. GREENOUGH. 


[We coincide most entirely with our correspondent in the 
remarks contained in his last paragraph, and don’t believe 
that any human or other being will ever be able to achieve 
flight by means of mathematical gymnastics.—EDITORk AMERI- 
CAN ENGINEER. | 


To the Editor of AERONAUTICS : 

My observations on buzzards so far are that the end feathers 
of the wings are the rudders of the ship. They turn and twist 
sidewise to keep the balance and direction in a vertical line— 
that is, to raise or lower the line of flight. They all turn to- 
gether, but do not beat the air at all except when the whole 
wing beats. When the end feathers are very suddenly turned 
at a sharp angle to the direction of flight, and the bird is sail- 
ing fast, the back edges of the feathers, which are furthest 
from the stem, quiver in the wind on account of its force 
against them just as a piece of paper or anything else similar 
would when forced at an angle against the wind. That is 
— what gives the idea that the feathers are beating. 

he front part of the feathers do not,move at all except as the 
feather turns in its socket to do the steering. When the bird 
is sailing low it is constantly twisting those feathers to keep 
its direction. C. P. YEATMAN, 

Chief Engineer Cucuta Railroad, 

Cucuta, Conomsra, 8. A. 
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RISING. 








FREDERICK, Mp., December 17, 1894. 

To the Editor of AERONAUTICS : 

“- I have been making almost continuous experiments in-aero- 
nautics for the past 10 years, and have carefully observed the 
sailing and soaring birds, so far as they can be seen in the 
Middle, New England and Western States. I have seen the 
buzzard arise from the side of a carcase on level ground with- 
out any previous running ahead. I have seen the common 
tame goose standing still and by vigorous flapping of the 
wings raise itself off the or without any previous advanc- 
ing against the air, and I think any bird can do the same if 
they would but know enough totry. I have seen the turkey 
buzzard soaring within two yards of my position on White 
Rock, Catoctin Mountain, Maryland, and there was not the 
slightest movement of the feathers of the wing. I have seen 
them describe an undulatory course, as I was on a level with 
their line of flight, and there was scarcely any breeze what- 
ever ; still they maintained their course with probably a single 
flap of the wings once in 10 minutes. 

The conclusion to be drawn from above is that the air— 
what little was moving—had an upward trend ; and I believe 
it always has, more or less, an upward trend, which can be 
proven by holding a little dust in the breeze. As the dust is 
blown away it will invariably rise higher than its starting 
point. I also believe a flying machine will not be successful 
until it can lift its own weight, together with the operator, 
from a position of rest, and then when a foot or so off the 
ground to advance ahead in any direction. This would insure 
perfect safety in alighting and would give perfect control of 
the machine. 

I believe also that a man has power sufficient to do this 
without the assistance of any other motor. I do not intend to 
use any gas chamber to lighten the weight, but to depend ex- 
clusively on the mechanical arrangement and adaptation of 
the means we have at hand. It can be done, and will be done 
shortly, and I expect to do it, notwithstanding Maxim, Lang- 
ley, Lilienthal, Wellner, and others say that it is impossible for 
a man by his unaided strength to lift himself on the air. 

Respectfully yours, 
CHARLES ZIMMERMAN, M.D. 
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Professor Langley's Recent Experiments.—The New 
York Herald has recently published an account of some ex- 





eerie which, it is said, were made near Quantico, a vil- 
age on the Potomac River, about 30 miles from Washington. 
After divesting the account published in that paper of the re- 
portorial moss in which it was invested, the statement remains 
that the professor made a trial of an aeroplane machine, the 
poco power of which is a steam engine and two screws. 

he “‘ field’’ workshop—the Herald reporter said —was ‘‘ a smal} 
building erected upon a scow. Before the start the machine 
is suspended in a light frame rising from the roof, the princi- 
pal feature of which is a long inverted track.”’ Giving rein 
to his reportorial imagination, the writer in the Herald said : 
‘‘ The body (of the machine) glistens like burrished silver in 
the sunlight. The material in it is aluminum, and the shape 
like that of a porpoise. The wings are inclined upward at a 
slight angle, the machine being sustained much as a kite is 
held in mid-air.”’ 

Of the experiment itself, the Herald writer said : 

‘* The propeller began a business-like whir, and the tension 
having reached the proper degree, the machine was released. 

‘Then the sight was impressive. Like a monstrous swan 
it jumped into the air in the face of a perceptible breeze, and, 
after sailing gracefully for some distance, alighted upon the 
surface of the water. It is made to float. Quickly followed 
by the rowboat in attendance, the apparatus was brought back 
and safely housed, whereupon the secretary and his assistant 
were taken ashore. 

‘*In a general way the se monster suggests a gigantic 
swan. But to picture it in mind more exactly as it rose from 
the scow, one should conceive a pure white butterfly, 10 ft. 
from tip to tip of wing, the posterior pair, however, being de- 
tached from the anterior and much smaller. In the rear ex- 
tends a vertical tail or rudder.”’ 

This machine, it is said, is tested about every week, and, as 
might be expected, many modifications which are suggested 
by the experiments are made. 
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WE shall hereafter publish brief references to such publica- 
tions and articles concerning Aeronautics as seem to possess 
interest for our readers. 

Mechanical Flight. Thomas Moy. Knowledge, London, 
December, 1894. Intimates that thescrew propeller is not the 
most efficient instrument for flight. 


Pressure of Wind. Professor W. C. Kernot. Engineer, 
London, November 9, 1894. Experimental determination of 
pressures, with shape and inclination of surface affected. 

The Eddy Tailless Malay Kites. W. A. Eddy. Scientific 
American, September 15, 1894. Mr. Eddy describes his ex- 
periments with tandem kites, and the construction of his kites. 

An Interview with Mr. Maxim, J. Bucknall Smith. The 
Strand Magazine, London, December, 1894. Gives a very in- 
teresting account and illustrations of Mr. Maxim’s various 
achievements. 

Aerial Navigation. A. F. Zahm. Journal of the Franklin 
Institute, October and November, 1894. An able lecture de- 
livered January 5, 1894, giving a very good account of ‘‘ the 
state of the art.”’ 

Locomotion in Air. H. 8. Hele-Shaw. Proceedings Liver- 
pool Engineering Society, October, 1894. The president’s in- 
augural address, passing in review the present status and pros- 
pects of aerial navigation. 

A Problem in Mechanical Flight. George E. Curtis. An- 
nals of Mathematics, vol. viii., No.6, p. 165. An investigation 
by the aid of higher mathematics of the effect of wind pulsa- 
tions upon a soaring plane. 

Experiments in Aeronautics, H.8. Maxim. Journal of the 
Society of Arts, London, November 30, 1894. A lecture by 
Mr. Maxim, describing and illustrating his machine and ex- 
periments more fully than has previously been done. 

On the Resistance of a Fluid to a Plane Kept Moving Uni- 
formly in a Direction Inclined to it at a Small Angle. Lord 
Kelwin. Philosophical Magazine (British), October, 1894. 
Lord Kelwin analyzes theoretically ‘‘ the law of the angle,”’ 
and proposes a new formula. 


On the Duration and Lateral Extent of Gustsof Wind and 
the Measurement of their Intensity. W.H. Dines. Quarterly 
Journal Royal Meteorological Society, vol. XX., No. 91, July, 
1894, Gives experimental data to show that a record of the 
mean pressure and of the mazinium pressure cannot be ob- 
tained by the same instrument in consequence of the gustiness 
of the wind. 


